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REVIEW AND COMMENTS ON THE USEPA
PROPOSED GROUNDWATER REMEDY FOR THE
NLINDUSTRIES/TARACORP SUPERFUND SITE,

GRANITE CITY, ILLINOIS

E.O EXECUTIVE SUMMARY

On behalf of the Potentially Responsible Party (PRP) Committee for the NL
Industries/Taracorp Site, Geraghty & Miller, Inc. has prepared this comment document regarding
the United States Environmental Protection Agency (USEPA) proposed groundwater remedy for
the NL Industries/Taracorp superfund site, Granite City, Illinois (the site). The proposed
groundwater remedy, which consists of groundwater containment and long-term monitoring, is
described in the Second Addendum to the Feasibility Study (FS) (Woodward-Clyde Consultants
[WWC] 1995) and is summarized in the Proposed Plan published by the USEPA in February 1995
(USEPA, 1995). Our comments are based on a review of the relevant literature on the subject of
sampling for metals in groundwater, the groundwater remedy itself, the groundwater data on which
the remedy is based, and a reinterpretation of the data. This document concludes that USEPA's
proposed groundwater remedy is unnecessary and inconsistent with the National Contingency Plan
(NCP).

E.1 LITERATURE REVIEW

Our literature review indicates that there is no consensus in the industry as to how to collect
groundwater ample* for the analysis of metals. The USEPA's position has been inconsistent, and
the Agency's current guidance requires the collection of both filtered and unfiltered samples.
Several slates have published guidance or have adopted policies regarding filtering of samples but
there is no general agreement among the states' procedures and policies.

Even though there appears to be little agreement on the actual sampling technique, a
consensus has developed that the turbidity of samples should be minimized at the time of collection.
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E-ii
For this reason, an alternative method of sampling has been developed. The so called "low flow"

sampling techniques involve pumping wells at a low flow rate which minimizes the well
disturbance and keeps turbidity low. However, if turbidity cannot be kept low, filtering
groundwatcr samples is preferable.

EL2 REGIONAL HYDROGEOLOGY

Groundwater in the Granite City area occurs in valley fill deposits under water table or
leaky artesian conditions. Generally, groundwater flow is from northeast to southwest towards the
Mississippi River. The Illinois Water Survey indicates (Collins & Richards 1986) that groundwater
usage in the Granite City area is for industrial purposes. The local water utility district which
serves Granite City and the adjacent communities of Madison and North Venice, indicates that they
use treated water from the Mississippi River, no groundwater is used for potable purposes.

EJ PROPOSED GROUNDWATER REMEDY

The proposed remedy, which was based on the analytical results of unfiltered groundwater
samples collected by WWC, consists of an active pumping system in the Main Industrial Property
and monitoring and natural attenuation in the Remote Fill Areas. The water from the recovery
wells would be treated, if necessary, before discharge to the Publicly Owned Treatment Works
(POTW). The proposed remedy does not specify the number of extraction wells or the pumping
rates needed to contain groundwater in the Main Industrial Property.

E.4 COMMENTS ON THE PROPOSED REMEDY

The proposed groundwater remedy is based on groundwater quality data which are not
reproducible and therefore difficult to interpret The remedy was selected because the
concentrations of metals in unfiltered turbid samples were reported to exceed applicable, relevant
and appropriate requirements (ARARs) which are maximum contaminant levels (MCLs) and the
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Illinois groundwater quality standards (IGQS). However, when the data are reinterpreted using the
population of filtered samples combined with samples collected with the "low flow" technique, the
average concentrations of all metals are below MCLs, except for cadmium, and are below their
IGQS, except for cadmium and lead. However, the average concentrations of cadmium and lead
exceeded the MCLs and IGQSs only because high concentrations in a few wells skewed the
averages higher. When these wells are excluded, the average cadmium concentrations are below
the MCLs and IGQSs, and the average lead concentrations are below the MCLs and are only 1.3
times the IGQSs.

Because the groundwater appears to meet most ARARs, and there is no risk to human
health from exposure to groundwater (which USEPA acknowledged and appears to agree with),
there is no reason to remediate the groundwater. Exposure to groundwater is not a pathway
because potable water is supplied by a local utility from the Mississippi River and there appears to
be little possibility that the groundwater resources of the area would be developed for a potable
supply in the future.

In addition, USEPA's proposed groundwater pumping remedy would not be effective. The
elevated metals concentrations in the samples collected by USEPA were due to high turbidity in the
samples. In other words, the metals concentrations in the samples were caused by metals in the
sediments, not by metals in the groundwater. When groundwater recovery wells are installed as
part of a groundwater pumping system, they must be designed to minimize the sediments in the
extracted groundwater to avoid damage to pumps and other equipment Thus, the extracted
groundwater would at most contain very low levels of metals while the vast majority of the metals
would remain tied to the sediments and would be immobile and unrecoverable.

Finally, even if groundwater at the site did contain elevated concentrations of metals, which
does not appear to be the case, a groundwater remedy based on capping the source area to reduce
infiltration, natural attenuation and monitoring would effectively reduce metals concentrations over
time. Indeed, capping the pile at the Main Industrial Area is already a component of the proposed
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remedy. In addition to being cost effective, natural attenuation would be protective of human
health and the environment because there is no exposure pathway and therefore no risk associated
with the groundwater.
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REVIEW AND COMMENTS ON THE USEPA
PROPOSED GROUNDWATER REMEDY FOR THE
NLINDUSTRIES/TARACORP SUPERFUND SITE,

GRANITE CITY, ILLINOIS

1.0 INTRODUCTION

On behalf of the Potentially Responsible Party (PRP) Committee for the NL
Industries/Taracorp Site, Geraghty ft Miller, Inc. has prepared this comment document regarding the
United States Environmental Protection Agency (USEPA) proposed groundwater remedy for the NL
Industries/Taracorp superfund site, Granite City, Illinois (the site). The proposed groundwater remedy,
which consists of groundwater containment and long-term monitoring, is described in the Second
Addendum to the Feasibility Study (FS) (Woodward-Clyde Consultants [WWC] 1995) and is
summarized in the Proposed Plan published by the USEPA in February 199S (USEPA 1995a).

The site is located almost entirely within the cities of Granite City, Madison, and Venice, in
Madison County, Illinois, approximately 2 miles east of downtown St. Louis, Missouri. The site has
been divided into three principal areas: the Main Industrial Property, the Adjacent Residential Areas
(within the cities of Granite City, Madison, and Venice), and the Remote Fill Areas. The Main
Industrial Property is approximately 30 acres in size; the Adjacent Residential Areas consist of
approximately 500 acres; and the Remote Fin Areas include locations in Eagle Park Acres and Venice
Township (WWC 1995). The proposed groundwater containment remedy selected for the site
addresses the Main Industrial Property; monitoring and natural attenuation is proposed for the Remote
Fill Areas.

Geragfaty ft Mffler believes that the proposed groundwater remedy selected for the site is
inappropriate for the following reasons: (1) the remedy is based on groundwater quality data that are
not reproducible and therefore difficult to interpret; (2) the selection of the remedy does not comply
with the National Contingency Plan (NCP); (3) the remedy is not warranted because no risk is
associated with the groundwater, and our re-evaluation of the data indicates that the average metals
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concentrations are bdow most MCLs and IGQSs; and (4) groundwater pumping would not be
effective since the metals are contained in the sediments, not the groundwater, and therefore would not
be removed by pumping. Even if elevated levels of metals did exist in the groundwater at the she,
Geraghty & Miller believes that a remedy consisting of capping, natural attenuation, and monitoring
would be equally protective of human health and the environment and more cost-effective.

Geraghty & Miller's comments are based on a review of the literature concerning sampling for
metals in groundwater, the groundwater remedy, the groundwater data on which the remedy is based,
and on a ranterpretation of the data.

1.1 LITERATURE REVIEW

Geraghty & Miller has reviewed the pertinent literature regarding groundwater sampling
techniques for metals analysis. Our evaluation indicates that there is no consensus in the industry as to
the correct groundwater sampling technique. There is agreement that turbidity of groundwater
samples must be minimized, which can be done with Mow flow" sampling techniques or filtering turbid
samples.

The primary objective of any sampling program is to collect samples that are representative of
the she. Many scientists believe that the collection of filtered samples for metals analysis is preferable
because the analysis of unffltered samples has the potential to provide "false-positrve" results.
Unfihered metal groundwater results might be more related to how the well was drilled, developed,
and sampled rather than to the actual groundwater metal concentrations. The USEPA emphasizes the
importance of developing wefls to be sediment-free and specifies that hydraulic conductivity, pH, and
temperature measurements, along with mean seasonal flow rates, be used to determine when periodic
redevelopment of wells is required (USEPA 1986).

Several studies have shown that the use of bailers to purge and/or collect groundwater samples
has increased the turbidity of the samples (Backhus et al. 1993, Heidlauf and Bartlett 1993, Kearl et al.

GERAGHTY & MILLER. INC



1-3

1992, Puls and Barcelona 1989, Puls et al. 1991, and Puls et al., 1992). These studies recommend the
use of low pumping flow rates (approximately 100 milliliters per minute [ml/min]) to collect non-turbid
samples. Puls et al. (1991) concluded that there was a strong inverse relationship between the turbidity
and the representiveness of samples, and Puls et al. (1992) found that the sampling devices that caused
the least disturbance (i.e., turbidity) also produced the most reproducible samples. Heidlauf and
Bartlett (1993) concluded that the concentration of insoluble metals in test samples was turbidity-
dependent; they also found that when low-flow pumps to purge and sample the wells were used,
representative non-turbid groundwater samples were obtained.

The study by Puls et al. (1992) found that monitoring field parameters during well purging
provided the best indication of when to begin collecting a groundwater metals sample. Turbidity was
found to be the most sensitive indicator when monitored during well purging. Other field parameters
measured by Pulset al. (1992) were dissolved oxygen, pH, redox, temperature, and specific
conductance. Temperature, specific conductance, and pH results were found to be generally
insensitive to well purging variations.

If only unfihered metal samples are collected, increased importance is placed on proper well
construction, purging procedures, and sampling procedures to eliminate or minimize sources of
sampling artifacts (Puls and Barcelona 1989). Therefore, Puls and Barcelona (1989) recommended the
collection of both unfihered and filtered samples.

Many government agencies agree that the collection of unfihered groundwater samples alone
for metals is insufficient to obtain representative results. In 1992, the State of Wisconsin prepared a
document, entitled "Position Paper on the Field Filtering of Groundwater Samples,* (Wisconsin
Department of Natural Resources [WDNR] 1992) to express its concerns over using unfihered
groundwater samples. This document, which was sent to the USEPA, provides a strong argument fix-
allowing flexibility 'to determine whether filtered or unfiltered samples are appropriate depending on a
given situation.* The following conclusion was provided in the summary of the State of Wisconsin's
document (WDNR 1992):
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"The technical experts we contacted made it clear to us that there is not agreement in
the monitoring community to not allow field filtration of ground water samples. In
fact, most of the experts fed field filtration is appropriate especially if the sample is
turbid. They also think total analysis of turbid samples will produce misleading results.
Those with experience in the field know that turbid samples will continue to be
collected from monitoring wells, especially those in fine-grained soils. Those that favor
running total analyses think monitoring wells can be installed, developed and sampled
in such a manner that the sample is relatively free of turbidity. We consider this
presumption to be unrealistic."

The USEPA's notice of proposed rulemaking on the field filtering of groundwater samples
related to the RCRA Subtitle D Solid Waste Disposal Facility Criteria was published in the October 25,
1993 Federal Register (USEPA 1993). The following is an excerpt from this notice:

"The Criteria ban the filtering of groundwater samples in the field because filtering
potentially removes some of the contamination found in the solid phase of the samples.
Since promulgation of the Criteria, a number of States and industry groups have stated
that it is important to field filter groundwater samples for metals to avoid potential raise
indications of a landfill release to groundwater. The commentors maintain that the
analytical results using filtered samples are sufficiently protective and are as effective as
unfihered samples required in the Criteria. This notice of proposed rulemaking
(NPRM) would announce the Agency's intent to perform additional study on field
filtering and solicit further public comment and data on this issue In addition, this
NPRM would seek comment on the appropriateness of allowing States/Tribes with
EPA-approved permit programs to lift the ban on a site-specific basis."

The sampling and analysis criteria in the State of Illinois do not specify whether filtered and/or
unfihered metal samples results are acceptable. Indeed, the Illinois Pollution Control Board is
considering this issue in the context of the pending underground storage tank rulemaking. Several
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other states do not have a written policy. However, some states do provide guidance for collecting
filtered groundwater samples. New York, for example, requires that the samples be filtered in the field
if the tubidhy of the groundwater exceeds 50 nephelometric turbidity units (NTUs). In addition, the
New Jersey Department of Environmental Protection and Energy (NJDEPE) Field Sampling
Procedures Manual (NJDEPE 1992) states that "If a particular case demands consideration of
dissolved metals, both filtered and non-filtered samples should be collected for analysis." The Florida
Department of Environmental Regulation (FDER) recently prepared a technical document to provide
an assessment procedure for determining when filtered samples for metals compliance monitoring can
be used (FDER 1994). West Virginia also accepts field filtering of groundwater samples for metals
analysis under certain conditions in its promulgated legislative rule (WVSWRB 1992), which became
effective on August 25, 1993.

1.2 REGIONAL HYDROGEOLOGY

The Granite City area is situated within a bedrock valley cut by the Mississippi River
(Bergstrom and Walker 1956). The preglacial bedrock valley has been filled with Recent Alluvium and
glacially derived valley-train materials (collectively referred to as the valley fill). The valley fin in the
Granite City area varies between approximateiy 80 and 120 feet thick, with the materials thinning to the
west towards Chain of Rocks Canal The river channel at Chain of Rocks, which is west of the Chain
of Rocks Canal, is reported to intersect bedrock (Bergstrom and Walker 1956).

The valley fin includes silts and clays at or near the surface deposited during recession of
floodwaters. As is evidenced by Horseshoe Lake, an oxbow type lake, immediately to the east of
Granite City, tfat Mississippi River has migrated over time across the broad bottom lands, which are
6 to 8 miles wide in the Granite City area. The channel migration, the associated cut-and-fiD actions,
and the flooding have produced complex hydrogenous deposits of varying thicknesses.

Investigations conducted by the Illinois State Water Survey (Piskin and Bergstrom 1975)
indicate that the sand and sand and gravd deposits bdow the surficial silts and clays, become coarser
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with depth. At the base of the valley fill deposits in the Granite City area, 20 to 35 feet of clean sand
and gravd are encountered (Bergstrom and Walker 19S6). These deposits become finer to the east
and grade into dominantly sand and silt in the Horseshoe Lake area.

Groundwater in the Granite City area occurs in valley fill deposits under water table or leaky
artisan conditions, depending upon the extent to which fine- and coarse-grained sediments are
interbedded. Locally, portions of the surficial sihs and clay may be saturated and would therefore be
under water-table conditions. Bedrock while saturated, is generally not considered a significant source
of groundwater in the bottomlands area. The bedrock is generally of lower permeability with water
being yielded primarily from fractures.

Generally groundwater flow in the valley fill deposits is from northeast to southwest in die
Granite City area. Locally, groundwater pumping and the associated cone of depression, wiD change
the regional groundwater flow pattern. From 1978 to 1980, groundwater level monitoring performed
by the Illinois State Water Survey (Collins and Richards 1986) identified a water-table depression on
the west side of Granite City, which appears to be associated with a pumping center.

Groundwater under non-pumping conditions is recharged by rainfall and floods. The
Mississippi River is a major groundwater discharge area under normal river stage conditions. Under
high flow conditions when the river level is higher than the water table, the Mississippi River wffl serve
as a recharge source fix the valley fill aquifer. In situations where high volume pumping is occurring
near the river, flow wiD be from the river toward the pumping center.

The Ohofe Water Survey indicates that groundwater usage in the Granite City area is for
industrial purposes and that fluctuations in groundwater usage were related to the cyclical nature of the
area's sted industry (Coffins and Richards 1986). The local water utility district, which serves Granite
City and the adjacent communities of Madison and North Venice, indicates that it uses treated
Mississippi River water in the area's distribution systems.
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2.0 PROPOSED GROUNDWATER REMEDY

The selection of the proposed groundwater remedy for the site was based on the analytical
results of groundwater samples collected by O'Brien & Gere during the RI/FS (O'Brien & Gere,
Engineers, Inc. 1988) and WWC during the PDFI (WWC 1995). The proposed remedy consists of
groundwater containment on the Main Industrial Property and monitoring and natural attenuation in
the Remote Fill Areas. The active system would be designed to contain groundwater on the Main
Industrial Property by installing a series of on-site extraction wells, which would be pumped at a rate
sufficient to control off-site groundwater flow. The water produced from the extraction wells would
be pre-treated on-she, if necessary, and would be discharged to the local Publicly Owned Treatment
Works (POTW). Because the extent of groundwater impacted with lead and other metals has not been
defined, additional monitoring wdb would be required to identify the extent of groundwater
contamination. The wells would be located downgradient of the existing monitoring wefls where
"high" levels of lead or cadmium have supposedly been detected. The groundwater action for the
Remote Fill Areas would consist of long-term monitoring, usage restriction, and natural attenuation.
Additional monitoring wells would also be required for the Remote Fill Areas to determine if
groundwater in those areas have been impacted because no monitoring wells are currently located in
these areas.

The proposed remedy does not specify the number of extraction wells or the pumping rates
needed to create a capture zone capable of containing groundwater on-she, nor does it specify the
number and or location of additional monitoring wells needed to define the extent of groundwater
impacted with lead or other metal*.
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3.0 COMMENTS ON THE PROPOSED GROUNDWATER REMEDY

Geraghty & Miller's comments on the proposed groundwater remedy are based on the fact that
the remedy selected is predicated on nonreproducible groundwater quality data that are difficult to
interpret The selection of this remedy is not consistent with the NCP because the USEPA ignored
previously collected data, and only used the most conservative groundwater data results on which to
base its remedy selection. This approach has resulted in a remedy that is not cost-effective. In
addition, the results of a wefl survey conducted by OBrien & Gere and the Illinois Environmental
Protection Agency (IEPA) indicate that there is no need to implement a groundwater remedy because
there are no receptors (and therefore no risk) associated with the groundwater. Finally, the remedy
selected is inappropriate because it will not remediate metals in the groundwater. Each of these
comments is discussed in detail in the following sections.

3.1 THE PROPOSED GROUNDWATER REMEDY IS BASED ON GROUNDWATER
QUALITY DATA THAT ARE NOT REPRODUCIBLE AND ARE DIFFICULT TO
INTERPRET

The proposed groundwater remedy for the she was based on the Pre-Design Field
Investigation (PDF!) that was conducted by WWC in 1993, on behalf of the USEPA The remedy was
selected because WWC concluded that the concentrations of lead and other metals reported in the
groundwater samples exceed the USEPA maximum contaminant level (MCL) of O.OIS milligrams per
liter (mg/L) for lead and the Illinois Groundwater Quality Standard (IGQS) of 0.0075 mg/L for lead
The conclusions in the PDFI regarding impacts to groundwater were based on total metals analyses,
which are the OKMI conservative data set (WWC 1993).

As discussed below in Sections 3.1.1, 3.1.2, and 3.1.3, most of the monitoring weOs installed
appear to have been insufficiently developed. Because of the less than optimal development
procedures, the groundwater samples collected from these monitoring wells were generally turbid. The
increased turbidity of the groundwater samples interferes with the metals analyses, and consequently
analytical results are not reproducible from one sampling event to the next. In addition, analyzing
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turbid, unfihered groundwater samples for metals analyses leads to an overestimate of the metals
concentrations because the acidification process leaches metals that would otherwise remain on the
sediment, which is not mobile in the groundwater system.

The sampling techniques utilized to collect groundwater samples were not consistent between
sampling events. Some monitoring wells were purged and sampled with a bailer, some wells were
purged with a submersible pump and sampled with a bailer, some wells were purged and sampled with
a submersible pump; and some samples were collected for filtered and unfiltered metals analyses. The
variability in the sampling methods used has contributed to the difficulty in interpreting the data.
Because of the variations in sampling techniques, there is a significant difference between analytical
results of filtered versus unfihered samples, and samples collected with a bailer versus a low flow
submersible pump. When filtered and unfihered samples provide significantly different results, it is
difficult to determine whether unfihered data reflect the presence of mobile colloids or sampling
artifacts related to the sampling process. Sampling artifacts may include the following: pump velocity,
sample oxidation, well construction materials, and/or filter size (Wendeil et al. 1992, USEPA 1989).
Additionally, several studies have shown that significant differences in concentrations from one
sampling event to the next are invariably due to the manner in which samples are collected rather than
from contributions due to the transport of colloidal material (Puls et al 1992).

Summarized below are the previous investigations conducted at the site by the DZPA, OTJrien
& Gere, and WWC. The following summaries focus on well development, groundwater monitoring
techniques, and the analytical results.

3.1.1 Tirrntamffr*« Conducted bv the IEPA

In 1981 and 1982, the IEPA conducted an investigation into the impacts to groundwater in the
Granite City area from the 3-acre storage pile located within the city boundaries. The results of this
investigation are summarized in a report entitled "A Land Pollution Assessment of Granite
Cfty/Taracorp Industries" (IEPA 1984) and are discussed bdow.
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In October 1982, four monitoring wdls (MW-101, MW-102, MW-103, and MW-104) were
installed by Tancorp at the request of the IEPA. Table 1-1 summarizes the construction details for
these monitoring wells; however, specific details regarding well development, and groundwater
sampling techniques were not included in the reports reviewed by Geraghty & Miller. The analytical
results of groundwater samples collected from these wells in November 1982 indicated that the
downgradient well (MW-104) contained an elevated concentration of lead (0.05 parts per million
[ppm]). However, the IEPA later questioned the integrity of these samples and actually discarded the
results as invalid because the samples were not filtered in the field (IEPA 1984). Based on these data,
the IEPA determined that additional soil and groundwater sampling should be conducted (IEPA 1984).

In Jury 1983, the IEPA installed eight monitoring wells (MW-105S, MW-105D, MW-106S,
MW-106D, MW-107S, MW-107D, MW-108S, and MW-108D). These wdls comprise a two-wett
cluster whh "S" denoting a shallow well installed at the water table and "D" denoting a deep well
installed 10 to IS ft deeper thin the shallow well. Table 1-1 summarizes weD construction details for
these wdls. Specific details regarding well devdopment were not included in the reports reviewed by
Geraghty & Miller. The groundwater sampling logs from each of these sampling events specify that all
samples were filtered in the field prior to preservation, and that fidd parameters for pH, specific
conductance, and temperature were measured. During these monitoring activities, filtering of
groundwater samples prior to preservation and laboratory analyses was accepted and considered a
state-of-the-art technique.

Groundwater samples were collected by the IEPA from Monitoring Wdls MW-101, MW-102,
MW-103, and MW-104 in January, February, June, August, and November 1983 and from Monitoring
Wdls MW-10SS, MW-105D, MW-106S, MW-106D, MW-107S, MW-107D, MW-108S, and
MW- 108D in August and November 1983. The results of the sampling and analysis program indicated
that the concentrations of lead in each of the monitoring wdls sampled were bdow the Illinois General
Use Water Quality Standard (35 ft Adm Code 302.208) of 0.1 ppm.
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Based on the data collected by EPA in 1982 and 1983, impacts to groundwater quality were
not an issue of concern for the she. In addition, the concentrations of lead detected in the groundwater
samples collected were bdow the MCL of 0.050 mg/L, which was in effect from 1975 through June
1991.

3.1.2 Investigations Conducted bv O'Brien & Ore Engineers. Inc.

O'Brien & Gere conducted a Remedial Investigation/Feasibility Study (RI/FS) at the she
between 1986 and 1987 on behalf of ML Industries. As part of this investigation, two monitoring wells
(MW-109, and MW-110) were installed in July 1987. Table 3-1 summarizes the construction details
for these monitoring wells; however, the specific well development techniques utilized by O'Brien &
Gere were not included in the RI/FS Report (O'Brien & Gere Engineers, Inc. 1988). The RI/FS
Report refers to the RI/FS Work Plan Addendum (O'Brien & Gere 1987), which specifies the well
development techniques to be utilized during the RI field investigation.

The monitoring well development procedures summarized in Appendix D of the RI/FS Work
Plan Addendum, identify three well development techniques that may be used to develop Monitoring
Wells MW-109 and MW-110. The procedure specifies that "air surging, pumping, or bailing
groundwater from the wefl would be conducted for a minimum of 2 hours until relatively sediment-free
water was produced The actual development technique used would depend on the size and depth of
the well, and the volume of groundwater in the well" (O'Brien & Gere 1987). Although the
development methods specified by O'Brien & Gere are generally acceptable methods, h does not
appear that the development techniques were effective at adequately developing these monitoring wells
because groundtoater samples collected from these wells were consistently very turbid.

In January, April, August, and November 1987, O'Brien and Gere collected groundwater
samples from monitoring wefls at the she. Table 3-2 provides a summary of the wefls sampled
including the sampling data and whether filtered and/or unfihered water samples were collected. The
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field sampling protocols specified in the RI/FS Report reference Appendix D of O'Brien & Cere's
RI/FS Work Plan (O'Brien & Gere 1986).

The well purging and sampling techniques specified by O'Brien & Gere in Appendix D of the

RI/FS Work Plan included a procedure that required sampling personnel to "Lower the bailer to the
bottom of the well, and agitate the bailer up and down to re-suspend any material settled in the well."
(O'Brien & Gere 1986). Because no other documentation is provided in the RI/FS Report (O'Brien &
Gere 1988), Geraghty & Miller has assumed that O'Brien & Gere followed this sampling protocol.
Repeated insertion and withdrawal of a bailer causes significant surging, mixing, and aeration, even
when the procedure is carefuOy performed. Results obtained with a bailer are operator-dependent and
therefore quite variable (Puls et al. 1992).

During each of the four groundwater sampling events conducted by O'Brien & Gere in 1987,
groundwater samples were consistently filtered in the field prior to sample preservation for metals
analysis. In addition, groundwater samples collected from five of the monitoring wells (MW-102,
MW-106D, MW-108S, MW-108D, and MW-110) were also analyzed for total lead. The results of
these sampling events are summarized in Table 3-3.

3.1 J Investigations Conducted bv Woodward-Clyde Consultants

After completion of the RI/FS by O'Brien & Gere, WWC conducted the PDFI between
November 1991 and June 1992 (WWC 1993). The objective of the PDFI was to collect the data
necessary to implement a remedial action for the site. As part of the PDFI, four monitoring weds
(MW-103-91, MW-104-92, MW-109-92, and MW-111-92) were installed to depths of 69 to 72 ft
below grade to evaluate impacts to deeper groundwater zones at the she. Table 1-1 summarizes the
construction details for these weds.

The monitoring well development technique employed by WWC involved alternately surging
and pumping the well until the development water and turbidity were reduced to acceptable levels
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(WWC 1993). After the pH, temperature, and conductivity had stabilized, well development was
completed using the pump, and was then continued by removing the last five well volumes using a
stainless-steel bailer. In all instances, once the pH, temperature, and conductivity readings aahilizH,
and turbidity had been reduced to an acceptable level, the development water was very dear.
However, while the last five wdl volumes were being removed with a bailer, the development water
would become very turbid. Significantly, even though the development process did not result in a well
that produced clear water, WWC, in consultation with the United States Army Corp of Engineers
(USAGE) "decided that due to the wdl graded sand within the screened interval and limitation on the
pumping rate in the small wefl diameter, complete well development within a reasonable time frame
was not feasible, and development was discontinued" (WWC 1993).

A review of the well development logs provided in Appendix D of the PDFI report (WWC
1993) makes clear that the well had been continuously pumped during the development procedure and
not surged. WWC stated in the PDFI report (WWC 1993) that the intake hose of the pump was
moved up and down across the screened interval. This activity appears to constitute the surging WWC
referred to in the PDFI report. This method is considered to be an inadequate development method
(Driscoll 1986).

As part of the PDFI, WWC conducted groundwater sampling in July 1992. Since completion
of the PDFI, WWC has conducted routine groundwater monitoring in October 1992, March 1993,
September 1993, April 1994, July 1994, and October 1994. The sampling protocols foDowed by
WWC for sampling events conducted in July and October 1992 included the following protocols:

• Purging aO shallow wdls a minimum of five well volumes with a poJyvinyl chloride
(PVQ bailer, and then using a stainless-steel bailer to collect groundwater samples for
laboratory analyses.

Purging all deep wdls installed by WWC (MW-103-91, MW-104-92, MW-109-92,
and MW-111-92) with a submersible pump and then sampling with a stainless-sted
bailer.
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• Filling sample jars for laboratory analyses.

• Filling a separate jar to measure field parameters of pH, conductivity, temperature, and
water clarity.

The sampling protocols followed by WWC for sampling events conducted in March and
September 1993 included the following protocols:

Purging Wells MW-107S and MW-107D (in March 1993) and Wells MW-101,
MW-107S, and MW-108S (in September 1993), a minimum of five wdl volumes with
a PVC bailer, and then using a stainless-steel bailer to collect groundwater samples for
laboratory analyses.

Purging all other wells sampled a minimum of five wdl volumes with a submersible
pump, and then collecting groundwater samples for metals analyses directly from the
pump discharge at a rate of 500 ml/min, or at the lowest flow rate the pump could
sustain.

• Filling a separate jar to measure field parameters of pH, conductivity, temperature, and
water clarity.

The sampling protocols followed by WWC for the sampling event conducted in April 1994
included the following protocols:

Purging Wefls MW-105S, MW-106S, and MW-108S, a minimum of five wdl volumes
with t PVC bailer, and then using a stainless-sted bailer to collect groundwater
suites for laboratory analyses.

• Purging all other wdls sampled a minimum of five wdl volumes with a submersible
pump, and then collecting groundwater samples for metals analyses directly from the
pump discharge at a rate of 1 liter per minute (L/min). or at the lowest flow rate the
pump could sustain.
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• Filling a separate jar to measure field parameters of pH, conductivity, temperature, and

water clarity.

• Filtering samples from those monitoring wells where the concentrations of total lead
and other metals had previously exceeded a regulatory standard through a 0 45-micron
filter in the field prior to sample preservation.

The specific sampling protocols followed by WWC for the sampling events conducted in July
and October 1994 were not available for Geraghty & Miller to review. However, based on the data
summarized in Table 5 of the Second FS Addendum (WWC 199S), a sampling technique similar to the
April 1994 sampling event appears to have been followed, because samples were collected for both
filtered and unfihered metals analyses.

These sampling protocols are consistent with the current state-of-the-art recommended field
sampling protocols (Kerr 1992). Several studies have suggested that sample collection methods have
the greatest impact on sample quality, accuracy, and reprodudbility. Groundwater samples collected
by WWC between Jury 1992 and October 1994 are summarized in Appendix A.

These data indicate a downward trend in total lead concentrations between Jury 1992 and April
1994. This trend may be attributable to the fact that routine purging of these wells during the sampling
events may actually result in the continual development of the wells. As the wells are developed, the
turbidity of the wells decreases, and consequently the concentrations of total lead decrease. In
addition, the data collected from the April, Jury, and October 1994 sampling events are consistent with
the data previously collected by OTJrien & Gere in that the concentrations of dissolved metals are
consistently leaf than the concentrations of total metals. It should also be noted that the total metal
concentrations in the wefls purged and sampled using a submersible pump were more than an order of
magnitude lower than those wefls purged and sampled using a bailer. This difference is evident when
the analytical results of Wells MW-104, MW-106D, MW-107D, MW-108D, MW-109, and MW-110
are reviewed; these results are summarized in Appendix A. The variability of the total metals results is
directly related to the turbidity of the samples; however, since turbidity measurements were not
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recorded at the time any of these samples were collected, a direct comparison between total metal
concentrations and turbidity cannot be made.

3.1.4 Reinterprttation of Data Collected Subsequent to Previous Investigations

Geraghty & Miller's review of the well installation and development protocols indicates that
the monitoring wells were insufficiently developed when they were installed. The evaluation of the
data shows that as time went on, the groundwater samples became less and less turbid as they were
collected. With each sample set, the wells were pumped and/or bailed for a certain period of time to
remove stagnant water, this pumping/bailing progressively improved the ability of each well to produce
water that was increasingly sediment-free. The improvement in yield and the reduction in turbidity
with each sampling event is a sign of poor original well development.

Aside from the poor original well development, the problems with the data at this she reflect,
to a large extent, changes in state-of-the-art sampling techniques and changes in the way metals data
have been interpreted. In the middle 1980s, when the EPA conducted groundwater monitoring and
O'Brien & Gere conducted its RI/FS, the accepted protocol for sampling metals was to filter the
samples in the field then to acidify them. Later on, many regulatory agencies became concerned that
field filtering samples for metals analysis actually removed some of the metals fraction that was thought
to be mobile and that filtering would lead to an underestimate of the mobile metals fraction.

As noted in Section 1.1, many experts in the industry argued that analyzing unfihered samples
would lead to in overestimate of the metals concentration because the acidification process would
leach metals from sediment that would otherwise remain immobile in the groundwater system. They
also argued that the reprodudbiiity of the data would decline, which is exactly what appears to have
happened at the Granite City She. Indeed, the WWC data indicate that the metals concentrations
appear to be correlated to the turbidity concentration in the sample and that the data are not
reproducible from one sampling event to another.
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The nonreproducibility problems with sediment in groundwater samples became apparent at

many sites and has recently led to an alternate protocol that involves pumping the well at a very low
rate so as to minimize the mobilization of sediment in the well. Experience with the new low flow"
sampling protocols indicates that the data are reproducible and appear to approximate concentrations

that are determined with filtered samples. In fact, the most recent samples collected with this technique
from the Granite City She appear to support the recent experiences at other sites.

Geraghty & Miller concurs with the literature that turbidity in samples to be analyzed for
metals must be minimized; otherwise the concentrations of mobile metals will be overestimated. At the
same time, the consensus in the industry is that it is unrealistic to expect that monitoring wells can be
constructed cost-effectively to exclude all turbidity (especially in fine-grained materials), which means
that sediment in groundwater samples must be addressed at the time of sampling. Low flow sampling
techniques appear to be one good way to minimize turbidity, but if the samples are extremely turbid,
they should be filtered and analyses should be run on both the filtered and unfiltered samples. The
latter procedure is included in the USEPA's field sampling protocols.

To make sense of the data collected from the she, Geraghty & Miller reinterpreted them by
assuming that only data from filtered samples and from samples collected with low flow methods truly
represent site conditions. Only the extremely turbid samples which were collected by O'Brien & Gere
and WWC with a bailer and not filtered, were excluded. Table 3-4 compares the average metals
concentrations for the five metals identified by WWC as exceeding ARARs. All analytical results in all
the filtered samples are bdow MCLs and the IGQS, except for the average concentration of cadmium
(0.04433 mg/L) which exceeds its MCL and IGQS of 0.005 mg/L. In the set of samples collected with
the low flow technique but unaltered, only the concentrations of cadmium and lead (0.586 mg/L and
0.0237 mg/L, respectively) exceed their respective MCLs of 0.005 mg/L and 0.015 mg/L and their
IGQS of 0.005 mg/L and 0.0075 mg/L, respectively. If all the low flow and filtered samples are
included together, only the average for cadmium (0.06362 mg/L) exceeds its MCL and IGQS and the
average for lead (0.0191 mg/L) only slightly exceeds the MCL and exceeds its IGQS by a factor of

about 2.
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Even though the average concentrations for cadmium and lead exceed the standard, an
examination of the data for individual wells indicates that a very few samples are responsible for the
high averages. For example, the very high cadmium concentrations in Well 108D skew the average
concentrations for this metal. If Well 108O is excluded, all the averages for cadmium fall below its
MCL and IGQS. With respect to lead, if the data from Wells MW104-92, MW107S, and MW102 are
excluded, the average concentrations fail below the MCL and are only 1.3 times the IGQS.

Geraghty & Miller's ranterpretation of the data indicates that groundwater remediation is not
required based on exceedences of standards. Average concentrations of metals in the combined
samples, which includes filtered and low Sow analyses, generally fall bdow or only slightly exceed
standards. If data from a few wells with high metals concentrations are excluded, then all ARARs are
met. Remediation of the groundwater is not warranted when the vast majority of the groundwater
wells at the she are in compliance with standards and there is no completed exposure pathway.

3.2 THE PROPOSED GROUNDWATER REMEDY SELECTED IS NOT IN
COMPLIANCE WITH THE NATIONAL CONTINGENCY PLAN

USEPA did not follow the steps required by the NCP to determine if remediation of
groundwater is necessary at die she. Specifically, requirements associated with properly collecting and
analyzing the necessary data to adequately characterize the she for the purposes of developing and
evaluating effective remedial actions have not been met The data used by USEPA to evaluate the
remedial alternatives did not take into consideration the entire database associated with the she.
Therefore, USEPA's decision regarding the need for the cost of the groundwater remediation was
improperly mad* A brief discussion of this issue is provided bdow:

• The NCP requires that the necessary data be collected to assess the extent to which the
release poses a threat to human health and the environment (40 CFR 300.430[d][2]). As
noted above, this was not done.
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• As specified by the NCP, data collected subsequent to previous investigations conducted at
the she must be used to develop a conceptual understanding of the she (40 CFR
300.430(b][l] and [2]). The filtered metals results previously collected by EPA and
O'Brien & Gere were not used by USEPA when evaluating the proposed remedies, even
though the sampling methodology and the results had been accepted by the regulatory
agencies prior to and at the time of collection. In addition, Puls and Barcelona (1989) have
recommended that if unfihered values exceed the MCL for groundwater quality, additional
analyses and re-evaluation of sampling artifacts should be performed.

• If the appropriate groundwater data had been collected and evaluated as part of USEPA's
FS, USEPA would likely have determined that no groundwater remediation is necessary at
the site.

3 J GROUNDWATER REMEDIATION IS NOT NECESSARY

As part of the hydrogeologic investigation conducted by O'Brien and Gere during the RI, a
well survey, which identified 36 wells within a 2-mile radius of the site, was conducted (O'Brien &
Gere 1987). A list of these wells was included as Table 1 of the RI/FS Report. Based on the data
presented in the RI, none of the wefls identified was used for residential purposes. The majority of the
wells identified were used for industrial/cornmercial supply or were relief wells associated with the
Mississippi River Levee System.

In July 1989 the EPA conducted a residential well survey to identify any private wells located
hydraulicaDy downgradient within 1 mile of the she and to further define well owners and uses for the
36 wells identified by O'Brien ft Gere in the RI. As a result of this investigation, the EPA identified
two residential areas that may potentially contain private wells and determined that seven of the wdls
identified by O'Brien & Gere (Wefls 4, 5,6,27,28,29) required further evaluation. Residential Area 1
was defined as the area north of Venice bounded by Meridocia, Sarveter, Rogan, and College Streets
and Residential Area 2 was identified as the area in Granite City bounded by State, Grand, 14th, and
15th Streets. The EPA canvassed these areas to obtain further information regarding the existence
and use of wells within the study area. During these canvassing efforts, no wells were identified as
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being used for residential or consumptive purposes. Potable water is supplied by a local utility with the
Mississippi River as its source.

Based on the well surveys conducted to date, there are no users of the groundwater
downgradient of the area of the Main Industrial Property that has been proposed for groundwater
remediation. Because there are no receptors of this groundwater, there is no exposure and
consequently no risk associated with the groundwater. USEPA appears to agree with this position, as
indicated by the comments made by Mr. Bradley (USEPA, project manager for the she) at a public
meeting held March 6, 1995 (USEPA 199Sb). Based on this information, there is no need to
implement a groundwater remedy for the site. The risk will remain low after the cap is constructed
because infiltration through the source area will be reduced.

3.4 PUMPING WILL NOT REMEDIATE METALS IN THE GROUNDWATER

Groundwater pumping would not be effective at reducing the metals concentrations in
groundwater at the Granite City Site. The concentrations of lead and other metals detected in the
samples collected by WWC are present only because these constituents adhere so strongly to the
colloidal material in the monitoring wells. When extraction wells are installed at a site, weO
development procedures for these wells are designed to maximize well yield, with the ultimate result of
providing sediment-free water at maximum specific capacity. It is important to have a sediment-free
supply/extraction wefl because the presence of sediment in water supplies can be destructive to pumps
and to water-discharge fittings (Driscoll 1986). Studies by Wenddl, et aJ. (1992) have shown that
metals concentration data fix samples obtained from production wells most closely resembles filtered
data from monitoring wefls and that results of unfihered samples from monitoring wdls are not
reflective of production wefl data (WendeU et al. 1992).

As discussed in Section 3.1.4, when properly analyzed, virtually all of the analytical results of
the filtered and low flow samples collected from the site are bdow the MCLs and IGQSs for the
constituents of concern. Therefore, if a recovery well system were designed for the she, the metals
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concentrations detected in the recovery wells would be below the MCLs and IGQs. The supply wdls
installed for a groundwater pumping remedy would be designed to produce sediment free-water and
consequently the lead and other metals detected in the monitoring well samples would remain in the
sediments and be immobile and unrecoverable. In other words, the installation of pumping wells at the
site would be ineffective because the groundwater pumped from these wells would be free of any
suspended sediment.

3.5 CAPPING, COMBINED WITH NATURAL ATTENUATION AND MONITORING,
IS AN EFFECTIVE REMEDY

Even if elevated levels of metals did exist in the groundwater at the site, which does not appear
to be the case, the more appropriate remedy would be capping of the source area, natural attenuation
of the metals concentration and monitoring. The cap would significantly reduce infiltradon through the
source area, thus reducing metals concentrations in the groundwater. Indeed, capping the pfle at the
Main Industrial Area is already a component of the proposed remedy. Geraghty & Miller's experience
with this technology for metals indicates that large reductions in the concentrations of metals in
groundwater often occur within a 10-year period. The effectiveness of this technology is likely to be
virtually the same as pumping, but is less costly. In addition, capping combined with natural attenuation
is easy to implement, virtually maintenance-free (except for maintaining the cap and performing the
monitoring), and does not expose the local population to any undue risks.
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4.0 CONCLUSIONS

Based on a review of the literature, data from previous investigations, a reinterpretadon of the
data, and the USEPA-recommended groundwater remedy, Geraghty & Miller has formed the
following conclusions:

1. Because the groundwater data for the site are difficult to interpret, the USEPA appears to
have selected only the most conservative data set (the analytical results of unfihered samples).
As a result, USEPA has overestimated the true metals concentrations in the groundwater at
the site. Geraghty & Miller's review of the relevant literature and experience indicates that the
most appropriate data are those samples that are filtered or have been collected with the new
'low flow" technique.

2. Geraghty & Miller's reutterpretation of the data, which excluded the unfihered samples that did
not use the low flow technique, indicates that the average metals concentrations are below
MCLs (except for cadmium) and are below IGQSs (except for cadmium and lead). The only
reason that some average concentrations exceed the standards is because of the occurrence of
high concentrations at a few wells, which skews the averages high. When these wdls are
excluded, the average cadmium concentrations are below MCLs and IGQSs, and the average
lead concentrations are below the MCLs and only 1.3 times the IGQSs. Groundwater
remediation is not warranted when the groundwater at the site meets the ARARs in all but a
few wells and there is no groundwater exposure pathway.

3. BecauM the groundwater appears to meet almost all ARARs and there is no risk to human
health from exposure to the groundwater since the groundwater in the area is not used for
potable purposes, there is no need to remediate the groundwater.
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4. Groundwater pumping would be ineffective at reducing the metals concentrations at the she.
Because metals concentrations in the WWC samples are associated with high turbidity and
recovery wells would be designed to exclude any sediment, the pumped water would contain,
at most, low concentrations of metals. The vast majority of the metals would, therefore,
remain bound to the sediment, immobile and unrecoverable.

5. Even if devated levds of metals did exist in the groundwater at the she, a groundwater remedy
based on capping the site source area to reduce infiltration, natural attenuation, and monitoring
would be equally protective of human health and the environment and much less costly.
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Table 3-2. Summary of Previous Ground water Monitoring Event* Conducted by O'Brien & Gere Engineers, inc.
et the Granite City Superfund Site, Grant* City, Illinois.
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:\apf ojact\NY092i.002\gr»nctv/d«tt«UM1-2.Xia

GERAGHTY & MILLER. INC.



Paga 1 of 4

TaMa 3-3. Concentrations of Metals, Sulfate. and Total Dissolved Solids Datactad in Groundwater Samples CoMeoted from Moratoring WaHa Ouiing tha Remedial Invalidation.
Granite aty Stoertund Site. Granite City. Illinois.

Parameter

Antimony, Mtarad
Arsanki. Ntered
Barium. Mlarad
Cadmium. Mtarad
Chromium, Mtarad
Cappar. Mtarad
Iron, filtered
Lead. Mtered
Lead, total
M«r*0aneee. Mtarad
Maroury. Mtarad
fclirtr - * tih> mmmttNMKOT* IWtVffvB

SaUntum. Mtarad
Sirvai. Mtarad
Zinc. Ntarad
Sulfata
Total disaolvad solids

Wat: MIM-101
Oau: Jat̂ p

<9Ai
OJOTt

<1
<O.OO1
<O.OOC
<O.OI

ao
0.00*

NA
4.1

<o.oooc
<O.O1

<O.OO5
<0.006
<O.O2

16O
6«O

MW-101

Apr-97

<0.02
0.070

<1
<O.O01
<0.006
<OX>1

20
<O.OOS

NA
4.22

<0.0006
<0.01
<0.002
<O.OOS
<OO6
190
630

MW-101
Augi?

NA
0.1O1

NA
O.OO7

NA
NA
22

<O.OOft
NA
4.9
NA

<O.O1
NA
NA

0.10
160
650

MW101
Nov-«7

NA
0.071

NA
<O.OO1

NA
NA
22

<O.OO6
NA
K.B
NA

<O.O1
NA
NA

0.02
170
eao

MW 102
Jan-17

<0.02
<O.OOB

<1
<O.O01
<O.OO6
<O.01
0.12

O.O13
O.M
0.27

<O.OOO6
<O.O1

<O.OO6
<O.OO6
<0.02
120
64O

MW102
Apr-17

<0.02
<0.006

<1
<0.001
<O.OOK
<O.O1
<0.1

<0.006
0.21
0.124

•CO.OOO6
<0.01
<0.002
<0.005
<O.O6
210
610

MW 103

Jan-17

<O.O2
<O.OO6

<1
<0.001
<0.006
<O.O1
<0.10

<O.OO6
NA

0.01
<O.OOO6

<O.O1
< 0.006
<0.006
<0.02
210
500

MW 103
Apr-17

<0.02
< 0.006

<1
0.002
<O.OO6
<O.O1
<0.1

<OJOO6
NA

< 0.026
< 0.0006

<O.01
O.O03

<O.OO6
<O.O6
170
660

MW 104
Js»v87

<0.02
< 0.006

<1
0.002
< 0.006
<0.01
<0.10

<O.OO6
NA

0.03
< 0.0005

<0.01
<O.OO6
<0.005
<0.02

120
360

MW-1O4
Apr 17

<O.O2
<O.OO5

<1
<0.001
<0.006
<0.01
<0.1

<O.OO6
NA

0.026
<O.OO05

<0.01
0.003

<O.OO5
<0.06

130
4OO

All concentrations in maBgrarns par Mar (mgA.).
NA Not anatytad.
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Table 3-3. ConoanUaitona ol Maul*. SulfaM, and Toul Diaaolvad Solid* Datactad in Groundwatar Sampla* CoNactad from Monitoring Walla During th* Ramadial Investigation,
Gfanila Citv Suoartund Slla. Granita Citv.

Parameter

Antimony, filtered
Araanic. filtered
•arium. filtered
Cadmium. Mtared
Chromium, IMlared
Copper. 8JUi«il
ton. Uttered
laad, NtoaMa)
Lead, total

Mokal. fJMafad
fta^aMfMaVn. flateftff^B^

Sttver. fiHarad
Zino, Mured
Sulfate

Wefc MMMOM
Data: Jjarf?

l^^r*
<0j>6j)

<1
0.002
<OjOM
<OX>1
<0.10
<O.008j

NA
<ojoac
<O.O1
<0.006
<O.O06
<O.O2
320
1000

MW-1060
Jan-87

<0.02
<0.006

<1
O.OO6
<0.006
<OJ)1
<0.10
<0.00f

MA
O 18

<O.O006
<O.01
<0.006
<0.006

O.O3
140
660

MW-106D
Apr-87

<0.02
<O.OO6

<1
<O.OO1
<OXX>6
<O.O1
<0.10
<oxnc

MA
0.284

<O.OOM
<0.01

<O.OO2
<O.OO6
<O.O6

18O
62O

MW-100S
Jan-87

<O.02
<O.OO6

<1
0.013
<O.006
<0.01
<0.10
<0.006

NA
OXM

<0.0006
<O.O1

<O.OO6
<O.OO6

0.27
28O
1100

MW-1O6D
Jan-87

<0.02
O.OO6

<1
0.008
<0.006

0.02
<O.1O
0.011
O.60
O4M

<0.0006
<0.01

<O.OO6
<0.006

O.08
160
600

MW-1O6D
Apr67

<0.02
<O.OO6

<1
0.002
< 0.006
<0.01
<0.1

O.O13
0.72
0.368

<O.OOO6
<O.O1
0.003
<0.006
<0.06
260
770

MW-107S
Jan-87

<0.02
<O.OO6

<1
0.001
<O.006
<O.01
<0.10

<O.OO6
NA

O.O7
<0.0006

<0.01
<O.O06
<0.006
•C0.02
260
820

MW-107S
Apr-87

<0.02
<0.005

<1
<0.001
<0.006
<0.01
<0.1

<QJQO6
NA

0.138
<0.0005

<O.01
<0.002
<O.O06
<0.06
300
860

MW 1070
J«ivi7

<0.02
0.011

<1
<0.001
<0.006
<0.01
7.7

<0.006
NA

0.43
<0.0006

<0.01
<0.006
<OOOS

NA
540
1370

MW-107D
Apr-87

<O.O2
O.O14

<1
< 0.001
<O.OO6
<0.01
8.1

<O.006
NA

0.422
<O.O006

<0.01
<O.O02
<O.OO&
<0.06
550
1300

AM oonoamraHoaa In mMtgra i par Ntar lm«/U.
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TaWe 3-3. Concentration* of Matal*. Sultata. and Total Dwaorvad Solid* Oatactad in Groundwatar Sampla* CoHactad from Monitoring Wad* During tha Ramadial Invaaligation.
Cranita City Supartund tita. Granita City. Mlinoi*.

Parameter

Antimony, tttarad
Areenic. tttarad
Barium, tttered
Cadmium, tttarad
CflBDOC flafeaWtfd

Iron, tttered
Lead, Mured
Lead, total
UiiUjiniM. ttuiid
Maroury. 0Jtera*1
Nltkal. ttterad)
Jelaraum. tttarad
Stfvw, ttlarad
Zine. filtered
SuMata
Total dt*aorved aoeda

Wat: MW-1070
Date; Aiafc*Ty

*^PP'
MA

<OjQQ§
MA

<0.001
MA
0.6

<OJ90§
MA

0.40
NA

<O.01
NA
MA

<0.02
480
13OO

MW 1070
Nov-87

NA
<O.OO6

NA
<0.001

NA
6.0

<0.00»
MA

0.»7
MA

<0j01
NA
NA

<O.O2
400
1232

MW-100S
Jan-87

<0.02
<O.OO6

<1
0.2O0
<0.01
<0.1O
0406
0.80
10.1

<OjOOOf
. 0.20

<0.006
<O.OO8

O.O4
12BO
3110

MW-100D
Jen-87

<0.02
0.007

<1
3.3

<0.01
<0.1O
0.000

NA
10.1

<O.OOO6
0.80
<O.O6

<O.OO6
37

1660
3860

MW-108D
Apr 87

<O.02
<O.OO6

<1
6.2

<O.O1
<O.1

O.OO8
0.22
20.4

<o.oooe
0.70

<0.002
<0.008

44
I860
4400

MW-1080
Auo-87

NA
0.007

NA
6.8
NA

<0.10
O.OO0

NA
26
NA

0.04
NA
NA
44

1000
4600

MW-100D
Nov-87

NA
<O.OO6

NA
<0.001

NA
<0.10
<o.ooe

NA
20
NA

0.01
NA
NA
44

1826
4400

MW-109
Aua-87

<0.02
<O.OO6

<1
<0.001
O.01
<0.1O
<0.006
0.007
O.11

<O.OOO2
<O.O1

<O.OO2
<0.006
<0.02

78
630

MW-10S
Nov87

<002
< 0.006

<1
< 0.001
<0.01
0.4

<O.OO6
<O.OO8
0.28

<O.OOO2
<O.O1
<O.O02
< 0.006
<0.02

68
6OO

MW-110
Aua-07

<O.O2
<O.O06

<1
0.004
<O.01
<0.1O
<0.006
0.010

1.O
<O.OO02

O.O2
< 0.002
<O.005
0.02
280

1OOO

Al conoanuatkma in maHgrama par Irtaf (m0/U.
NA Not anaryiad.
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Tabla 3-3. Conoanuatfona of Ma tat*, Suttata, and Total DiMorvad Solid* Dataotad in Groundwatar Sampla* CoMactad from Monitoring W*Na During the Rwrwdi*! lnv«*tig*tion,
IMinol*.

Wdl: MvV-110

Araanio. Mtarad
Barium. Mlarad <1
Cflfl>fWJfllt MtaMM

CnfOMiuM, Mtefwl
Coppar. Mtafad <O.O1
Iron. Mtafad <0.1O
Laad. Mlarad <O.OOS
laad. latal <O.OOB
talaMM«*Mâ âA aÛ ^M^M^ A AAiv*vn^vn« îv« ••wwii v*w
Maroury. Mtorad <O.OO02
Makal. m»nd 0.01
Satanium. flMarad < 0.002

ZJno. fjtoatad <OM
SuNata 2M
Total diaaalwad aalMs 1000

Al eonaanuaiioM In mMtgranw par Htar ImgAJ.

Vg,«K«yVNYO«..002Vi.̂ METALS.XLS GBRAGHTY <^ MILLfcR. II „.



Table 3-4. Average Concentrations of Metals in Groundwater at the Granite City Superfund Site, Granite City, Illinois.

Low Flow Rate Sampling
Technique (1993- 1994)

Constituents

Arsenic, total
Arsenic, filtered

Cadmium, total
Cadmium, filtered

Chromium, total
Chromium, filtered

Lead, total
Lead, filtered

Nickel, total
Nickel, filtered

Zinc, total
Zinc, filtered

MCL Maximum

MCL
(moA)

t. 'jr -«

*.<*

0.005

0.1

0.015

0.1

5.0

IGQS
(mp/L) _____

0.05

0.005

0.1

0.0075

0.1

5.0

Average
(mu/U

0.0285
0

0.5086
0.9381

0.0275
0.0005

0.0237
0.0001

0.0587
0.0659

2.0362
3.5259

Number

79
27

79
27

79
27

79
27

79
27

79
27

AH Sampling Events
Average

(mg/L)

0.0696
0.0083

0.6533
0.4433

0.0465
0.0002

0.0902
0.0051

0.0881
0.0555

2.4393
2.8681

Number

120
97

120
97

120
91

130
97

120
97

120
96

Low Flow Technique
(Total Analyses)

and All Filtered Results
Average

(mg/L)

0.0172

0.6362

0.0141

0.0191

0.0798

3.5303

Number

176

176

170

176

176

175

Contaminant Level (USEPA).
IGQS Illinois Groundwater
Mg/L Milligrams par (her.

Quality Standard.

:\«pfO(«ci\of •CMcty\NY0828.002\datMSTAT.XLS GHRAGHTY ff MILU-K. INC



APPENDIX A

SUMMARY OF GROUNDWATER DATA
COLLECTED BY WOODWARD-CLYDE CONSULTANTS

GERAGHTY & MILLER. INC.
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Table 1 -S: MeiaU Results of
Historical Ground water Sampling Events

NL/Taracorp Snperfvmd Site

Anttaooy, filtered
Anenic
Aneaic. filtered
Beryfiium

C*lBHu«, filtered

GbrapiMa, filtered
Copper

Lead, filtered
Mercury

Nfckcl
NUnl, filtered
Selenium
S4enJnoi. filtered
Silver
Silver, filtered
Tnattum
ThaWum. filtered
Zinc

llnil

mf>l
aa/i
mf/l

o>|/1
ouj/l
mf/l

mt/l

MCU

04NW
OOSaos

0004
OOM
0005
OOOS

01
01
13*
iy

001S*
0015*
OOQ2

01
01

OOS
009

OOQ2
0002

ILLINOIS
CLASS 1

STANDARDS

OOS
aos

0005
OOOS

Ol
ai

06S
00075
00075
0002
0002

0-1
01

OOS
OOS
OOS
OOS

5.0
10

MW-102
SEFTBMBER

OOI5

<O005

<OOOS

0027

0028

a136 (3

<OOD02

0062

0015

< 0.010

< 0.050

a 123

APRIL
1994

<O006
<O006
<OOIO
<0010
<O004
<0.004
<O.OOS
<OOOS
<OOIO
<aoio
< 0.025
<O02S
<O003
<0003
<00002
<00002
<0040
<0040
< 0.005
<OOOS
<OOIO
<OOIO
<O002
<0.002
<0.020
<aH2D

AJ1.Y
1994

<O006
<aOD6
<00|0
<O.OIO
<0004
<0.094
<0005
<0005
<0010
<OOIO

0036
<0025
<O003
<0003

<O0002
<O0002
<O040
<O040
<0005
<oaos
<OOIO
<OOIO
<OOQ2
< 0.002

0.031

OCTOBER
99

<0006
<0006
<OOIO
<OOIO
<0004
<0004
<OOOS
<0005
<0010
<OOIO
<0.025
<0.025

0.038(3)
<OjQ03

<OOOU2
<0.0002
<O040
<0040
<0005
<aoos
<O.OIO
<0.010
<0.002
<0.002

0028
<O.OM

ooa
ai
S.



Table 1 -S: Metals Results of
Historical Grouadwaler Sanpliag Evcals

NL/Taracorp Supcrfuod Site

Paramcicr
Aatteoojr
Aattnooy, filtered
Aneaic
Ai»eaie,fiMcfcd
Bcfyttkm
BcnUlun, fillercd
Cadnakai
Ctikniwm PttTTi1
Cbranium
CbfaaiiuB,filUKd
Capper
Capper, filtered
Lead
Lead, filtered
Mercury
Mercury, Altered
Nickel
Nickel, altered
Setenium
Sdmtuni filltrcd
Silver
Silver, filtered
ThaHlum
TaalUian, filtered
Zinc
gjafr filtered

Unit

mvi
rnf/l
mayi
m»/l
mifl
mgft
aaflmm*m*
mtfl
mjfl
roj/l
ra l̂
m^
mtyi
mf/l
mayi
m|/l
mayi
mift
mmMmifi
ma/1
ma/I
mgyi
ma/1
ma/1
jBU

MCL»
fmi/Ll

MOS
OjOOf
aos
aos

0.004
0.004
0005
aoos
ai
ai

1.3*
1.3*

aois*
0.015*
0.002
oona

ai
ai

aos
aos

—
—

0.002
am-

ILLINOIS
CLASS I

STANDARDS
fmi/Ll
-
—

0.05
005

-
-

0005
0.005«*'*W**

at
ai

0.65
at*

0.0075
aoo?5
0.002
0.002

ai
at

aos
aos
aos
aos

—
—

5.0
S.O

MW-104
JULY

a023(l

a086(3

00019

0.0027
(

0047

0.064

047(3J

aooo3
012(3

<0003

< 0.0004

<0.002

0.24

OCTOBER
WM
0013(1

0.087(3]

aOQ322

<aoos
OJ»98J

0.097

a42(3j

aooos
a 19 (3]

<aou3
<aoo9
<aoo2

0.38 J

MARCH
1993

<aow
0.0046

< 0.0006

<0005

<O.OI3

<aou
0.013(2)

<aooo2
<a023

<aoo3

<0.009

<aoo2
<0.020

SEPTEMBER
1993

<O.OSO

0018

<0005

0005 (3J

0035

<0025

0043(3j

<OOUU2

0047

<o.ou5

<OOIO

<0050

0072

APRIL
1994

<0.006
<0006
<OOIO
<OOIO
<0004
< 0(104
0006(3)

<0005
<OOIO
<O.OIO
<0025
< 0.025
0019(3)

<0.003
<00002
< 00002
< 0.040
<0040
<0(«5
<aoos
<OOIO
<OOIO
<0002
<0002
<OU20

__^JUKIL_

JULY
1994

<0.006
<0006
<OOIO
<OOIO
<0004
<OOU4
<0005
<0005

OOIS
<OOIO
< II 025
<0025
0032(3)

<0003
<OIW02
<00002
< 0.040
<0040
<UOU5
<0005
<0010
<OOIO
<0002
<OOU2

004(1
^<0020

ocroni-R
1*M

<0006
<0006
<OOIO
<OOIO
<0(KM
<0(KM
< 0(11)5
< 0.005

(101')
<OOIO
<0(I25
<0025

OW\( \)
<0003

<0(HKJ2
<06HU2

(IOS^
<0(MO
<0(I05
<0005
<OOIO
<OOIO
<OUQ
<0002

OOSO
<OU20

ooo.
fita.
o



Table 1 -S: Melals Results of
ilulorical Grouodwater Sampling Events

NL/Taracorp Supcrfuad Silc

PaWiicicr
Aatinoojr
AftlaiwQr, filtered
Anenfc
Amaie. filtered
BerjMNim
BorjOlMBfc filtered
r^tff^in^
CadaDuo, filtered
Omnium
CkmoiMD, filtered
Copper
Copper, Altered
Lead
Lead, filtered
Mercury
Menary, Ottered
racket
Nickel, filtered
Srifflhtm
Sdtcoluai, filtered
Silver
after, filtered
TbalUum
TkaHlaat, filtered
Zinc
ffnc.atetcd

Unit
•**

n§4
•of*
IBfA
mg/l
mfii
nf/l
n§4
ntyi

"̂
JOJ
n§1
•̂ i
agft

m§ft
nifl
mtyi
a«fi

mart

MCLt
f^

0006
0409
O05
003

0004
0004
O005
0405

01
01
13*
13*

0015*
0015*
O002
QQffg

01
01

005
005

—
-

O.OOZ
0008

ILLINOIS
CLASS 1

STANDARDS
fBIlAi)
-
—

oos
003

-
—

ooos
0005

Ol
01

065
00

00075
•4075
0002
OOBB

01
01

OOS
005
OOS
009

-
—

5.0
$.0

MW- 103-91
JULY

1992
<0002

<O003

<0.0006

OOOI7
.

<O002

<0014

00027

00002
• :* :':!

<O023

<O003

<O0004

<0.002

0036

OCTOBER
1992
0014(1

<O003

<O0006

<OOOS

O029U

<OOI4

O0038

<00002

<O023

<O003

<O009

<OOQ2

O074J

MARCH
1993

<0060

<O003

<0.0006

<O.OOS

<O.OI3

<O014

< 0.002

<O0002

<O023

<O003

< 0.009

<0002

< 0.020

SEPTEMBER
1993

<0050

<O.OIO

<OO05

<0005

< 0.010

<0.02S

<0003

<O0002

<0.040

< 0.005

<OOIO

<0.050

<0.020

APRIL
1994

<0006

<O.OIO

<OO04

OOOS

<O.OIO

<0025

<O003

<O0002

<O040

<0005

0.012

<0002

<0(00

OCTOHER
1994

<O006

<OOIO

<0004

<OOOS

<OOIO

<0025

<0.003

<O.OOQ2

<0.040

<U.OD5

<0010

<0002

<(I020

£ooa

3.
o
a«



Table 1 -5: Melals Results of
Historical Groundwaier Sampling Events

NL/Taracorp Superfuad Site

Parameter
Aaiinoajr
Antiotoay, filtered
Arsenic
Aneoic, filtered
Beryllium
Beryllium, tillered
Cadmium
Cadmium, filtered
Chromium
Chromium, filtered
Copper
Copper, filtered
Lead
Lead, filtered
Mercury
Mercury, filtered
Nickel
Nkfcd. filtered
Selenium
Selenium, filtered
Silver
Silver, filtered
Thallium
nuMum. filtered
Zinc
71«r attend

Unit
atft
atft
rng/l
mffl
mgfl
mift
mgft
mgfl
rngft
mift
mgft
m|/l
mg/l
mtfl
tDfft

m»i
mf/l
nu>l
m l̂
ouyi
mffl
anfl
mffl
mtfl
tOjfl

JB|4

MCU
fBI/lr)

0.006
aoos
005
0.05

0.004
0.004
0005
0.005

0.1
ai
1.3*
1.3*

0.015*
0.015*
0.002
aaa

at
01

0.05
005

-
—

0.002
0.002

-

ILLINOIS
CLASS I

STANDARDS
flM/L)
-
—

0.05
041$

-
-

0005
0005

0.1
0.1

0.65
O6S

0.0075
0.0075
0.002
0002

0.1
ai

aos
Oi05
aos
005

-
—

S.O
5.0

MW-IOSS
SEPTEMBER

< 0.050

<O.OIO

< 0.005

<O.OQ5

a029

<0.02S

0015(3)

<aooo2

<0040

0.016

<0.010

<0.050

0.039

APRIL
1994

<tt006
<0.006
<O.OIO
<O.OIO
<0004
<0.004
<0.005
<O.OOS
<O.OIO
<O.OIO
<0.025
<0.025
0.008(2)

<aoo3
<aooo2
<aooo2
<QMO
<OJMO

0.011
0.014

<O.OIO
<aoio
<aoo2
<0.002
<o.azo
<0.020

JULY
|9<>4

<0.006
<0006
<ooio
<OOIO
<0004
<0.004
<0005
<OU)5

0026
<OOIO
<0025
<0.025
0035(3)

<0003
<00002
< 0.0002
<0.040
<0040
<0005
<aoo5
<OOIO
< 0.010
<0002
<0002

0045
<0020

OCTOBER
1994

< 0.006

0(129

<O.UM

0.017(3)

0 1 I8( 3)

0055

0149(3)

< 00002

0.122(3)

<0005

<OOIO

< 0.002

0360

MW-IOhS
SF.PTEMBFR

1993
<0050

0014

< 00115

<OOU5

0476(3]

0056

0143(3]

<OUU02

0366(3]

001 1

<OOIO

<005U

OIKI

APRfl
1994
0008(1)

<0006
0061 (1)

<OOIO
(1 (107 ( I )

<0004
OUIS

<0(»5
0 183(1)

< 0.0 10
0179

<0025
0776(1)

< 0.003
00006(3)
<00002

022(3,
< 004(1
<0005
<0005
<OOIO
<OOIO
01101(1)

<0002
OK7(>

<0020

JUI Y
I9*M

<000b
<0006

01 Ml
<OOIO

OOIM^ 1)
<0004

OOIW( 1)
<0(I05
0 I17( ))

<OOIO
0 l(.

<0025
0.269( ^)

< 0(101
000(11

< 00002
020H(1)

<0(MO
<OW»5
<0005
<OOIO
<OOIO
OIM)1( I)

< 0002
0671
0023

ooa.
ai
3.•o
xfa



Table 1-5: Metals Results of
Historical Grovadwaler Sampling Events

NL/Taracorp Superfuad Site

Parameter
Aattaaony
AaUwMftlterad
Ancafc
AWOto, filtered
Beryilum
Boyiium, filtered
Cadmium
Cadmium, filtered
Omnium
Qn«ita»,fiUered
Copper
CoppSf. filtered
Uad
Lead, filtered
Mercury
Mercury, filtered
NUcd
Nickel, filtered
Selenium
Selenium, filtered
Silver
Silver, filtered
Thallium
Thallium, filtered
Zinc
jUnc. filtered

•*™B
^•^"

•*of/i
atft
ma/l
0*1
«ng/l
oayi
m|A
m*1
mt/1
nayi
mf/l
mt/l
m|/l
mtfl
mi*
mift
ntjfl
msyi
mg/1
mt/l
m|/l
m|/l
m|/l

JBtiL

MCU
fBMA.̂

6JM
OJD04
aos
0,05

0.004
O004
OuOOS
QuQOS

0.1
at
1.3*
1.3*

0.015*
O015*
aoaz
aooa

0.1
0.1

O.OS
0.05

—
—

0.002
0002

-

ELLJNOB
CLASS 1

STANDARDS
la*iL\
-
-

aos
005

-
—

0.005
0005

Ol
at

0.65
065

00075
00075
0.002
O002

01
Ol

0.05
0.05
0.05
005

-
—

5.0
5.0

MW- 104-92
JULY

0007(1

0.0088

<O0006

0.0033
,

0002

<O014

044(3]

<O0002

<O023

<O.OQ3

<0.0004

<0002

0.082

OCTOBER

001(1]

0.0032

<O0006

<OOOS

O034J

<O014

O27(3]

<OOOQ2

<0023

<OOD

<O009

<O002

0066 J

MARCH

<O060

<0.003

< 0.0006

<O005

<O.OI3

<OOI4

0.043(3)

< 00002

<0.023

< 0.003

<0.009

<0.002

<OU20

SEPTEMBER
1993

<O050

<OOIO

<o.oos
0.005 (3]

<O.OIO

<0025

0520/0.480(3]

<OOOU2

<0040

<0005

<OOIO

<U050

0037

APRIL
1994

< 0.006
<0.006
<0.0|0
< 0.010
<0.004
<0.004
<0005
<0.005
<O.OIO
< 0.010
<0025
< 0.025
0036(3)

< 0.003
< 000(12
<O0002
<0.040
<0040
<0005
<0005
<OUIO
<0010
<0(W2
<0002
<OU20
<0.020

JULY
|<W4

<0.006
<0006
<OOIO
<OOIO
<0004
<OOXM
< 00(15
<0005
<OOIO
<OOIO
<0025
<0025
0054(3)

<0003
<IHKK(2
<OOOU2
«l.040
<0040
<OU05
<OOU5
<OOIO
<OOIO
<OOU2
<0002

00211
<OU20

CXTODER
|994

<0006
<0.006
<OOIO
<O.OIO
<0004
<0.004
< 0(105
<0.005
<OOIO
<0.010

0047
<0025
0090(1)

<0.003
<ou«o
<OOUQ2
< 0.040
<0.040
< 0(105
<0005
<OOIO
<OOIO
<OOU2
<0002
<0(QO
<0.020

Ooa
at
3.•o
a
<D



Table I -5: Mclals Results of
Historical Ground water Sampling Eve* is

NL/Taracorp SvperhiBd Site

Parameter
Aatimny
AattBoay, Attend
Anenic
^^••^W^PI (JM*i*M

BeryMtum
BBrjWiMi, filtered
Cadmium
Cadrtum, filleted
Omniim
OvoniuB, Ottered
Copper
Copper, flUcrcd
Lead
Lead, filtered
Mercury
Mercury, filtered
Nickel
Mckel, altered
Selenium
Selenium, filtered
Silver
Silver, filtered
Thallium
Thalttum, filtered
Zinc
7ine filtered

•*mift
m|ff
«**
mffl
a*
m|ff
mi/I
miff
a**
m|ff
miff
m|ff
mi/1
mfff
miff
m|ff
ffiyi
m|ff
miff
mi/1
miff
m|ff
miff
m|ff
mpA

MCLt
fma/Ll

Sto
fUNW
aos
005

aoo«
0004
0.008
0005

ai
at
\.y
1.3*

0.015*
OJOI5*
0.002
O.OU

0.1
ai

aos
aos-

-
0.002
aoat

-
-

ILLINOIS
CLASS 1

STANDARDS
fau/L>
-
—

aos
005

-
—

0.005
aoos

ai
01

065
O65

O007S
00075
0002
Obom

ai
ai

005
aos
aos
aos

-
-

5.0
£0

MW- I07S
JULY

O008(l

0044

0002

0.0032
«

0042

0064

0-14(3]

< 0.0002

011(3

<aoo3
<00004

< 0.002

0.2S

OCTOBER

<aon
010(3]

O0079(l]

OOIO(3]

035 J (3)

0.3

052(3]

O0006

O43(3

<O003

<aoo9
<aoo2

0.86

MARCH
1993

<OOfiO

O.U26

0.0019

<0.005

0061

0066

O087(3)

<00002

0(W2

<0.003

<0.009

<0.002

018

SEPTEMBER
1993

<OOSO

<OOIO

<0005

<0005

0014

<0025

0.047(3]

<0.0002

<0040

0011

<OOIO

<OOSO

0(184

APRIL
1994

<0006
<0.006
<OOIO
<O.OIO
<O.U04
< 0.004
<0005
<0.005

0017
<OOIO
<ao2S
<O02S

0007
<0003

< 0.0002
<0.0002
< 0.040
<0.040
<0005
<0005
<OOIO
<OOIO
<O002
<OWC

0041
<OU20

JULY
1994

<0006
<OOU6

0032
<OOIO
<00»4
<0004

00(16(3)
<oous

0270(3)
<OOIO

0116
<0025
0.077(3)

<0.003
00018
00015

0.257(3)
<0040
<0005

OOOr.
<(IOIO
<OOIO
<oorc
<OOU2

0282
<OA2M

OCTOBI-R
1994

<0.006
<0.006

0093(3)
<O.OIO

0006(1)
<0004

0029(1)
<0005

0 I42( 3)
<O.UIO

0222
<0025

0176(3)
<0.003

00004
<00002

0.280(3)
<0040

001(1
<0(K>5
<OOlO
<OOIO
<OIIU2
0003(1)

O.S9
<0(I20

ooa
at
5.•o



Table 1 -5: Melals Results of
Historical Grouadwaler Sampling Events

NUTaracorp Super fund Site

Parameter
AMfaMM*
Antiaoqr, altered
Aneofc
Aiataje, Utered
A*MJAI»MKoerynram
BerfWu*, altered
Cwhnhfn
CadMuo. altered
ChraoMum
GbraakaB, tittered
Copper
Capper, altered
Lead
iMit KMtvrA

Mercury
Mercury, filtered
Nickel
Nkfcd. Uttered
Sftpni""«t
Scteaftm. altered
SHvcr
SUm, altered
Tbalttum
TnaUtaB, altered
Ztac
7JM* futtttd

•§*
•*!
a*l
•a/l
lfl|/1
Of/1
MUJIOlf/l
o«l
ai/i
tnayi
m»4
m|fl
o«l
__._•nifl
m^
m^
mî i
ouyi
0*1

•ft*
mtfl
auft
nuyi
«•/!
m^
OMA

MCU
(IM^̂

6M
omof
aos
00$

aow
0404
0.005
0.005

0.1
at
l.3«
1J«

0.01S*
OjOtS*
aoaz
0.00}

0.1
ai

aos
aos

—
—

0.002
aooa

-

ILLINOIS
CLASS 1

STANDARDS
rqn/Ll

—
-

0.05
049

-
-

0.005
aoos
ai
ai

a*s
045

0.0075
40075
0.002
OH02

01
ai

aos
005
aos
005

—
-

5.0
SJ)

MW-I06D
JULY
1992

OOQJ

OOJ3

<0.0006

0.0005

<0.002

<aou
0019(3]

<aooa2
<O023

0.0077

<0.0004

<0002

<0.020

OCTOBER
1992

<OOII

0.0032

<aooo6
<o.oos
0015 U

< 0.014

O019(3j

<aooo2
0.026

aoi
<aoo9

< 0.002

0.067

MARCH
1993

<OOfiO

<0.003

<00006

<0.005

<O.OI3

<O.OI4

<aoo2

<aooo2
<O023

O0098

< 0.009

<0.002

<0.020

SEPTEMBRR
1993

<0.050

<UOIO

<ooo.s

<0005

0019

<0025

<0003

< 00002

<0.040

0013

<O.OIO

<0050

< 00211

APRIL
1994

<aoo6
<0006
<OOIO
<OOIO
<0004
<0.004
<0005
<ooos
<aoio
<0.010
<0025
<0025
<0.003
<0003

<O.ODQ2
<0.0002
<0.040
<0040

0.005 J
0.006

<OOIO
<0010
<0002
<ono2

002^1
<0020

JU1Y
1994

<0.006
<0006
<OOIO
<OOIO
<0004
<OOU4
<OOU5
<OOU5
<OOIO
<O.OIO

0063
<0025
0012 (2)

<0003
< 00002
< 001102
<0.040
<0040

OOOH
OOOB

<OOIO
<OOIO
<O.OU2
<0002

(KMI
<0020

ocroui;R
I9»4

<0.006
<0006
<OOIO
<O.OIO
<0.004
<0004
<OIH15
<0005
<OOIO
<OOIO
<OII25
< 0.025
<0003
<0.003
< 0.0MB
< 00002
<0040
<0.040

OOlHt
0006

<0(>IO
<OOIO
<OIIU2
<0(KO
<OIQO
<0020

ooa
ai
2.•o



Aneafc
Aneafc, filtered
BeryWum
BeryiMuro. filtered
Cadmium
Cadmium, filtered
Chromium
Chromium, filtered
Copper
Capper, filtered

Lead, filtered
Mercury

Nkfcel
Nfckal, filtered

Sihcr
Sifrar, filtered

TfcaWan, filtered
Zinc

mg/l

mg/l
mg/l
mg/l
mt/l

mg/l
mi/i
mg/l

MCLt

aos
aos

aoo4
0004
aoos
aoos

ai
ai

aois*
0015*
aoae
0002

ai
aiaosa*

0002ana

ILLINOIS
CLASS 1

STANDARDS
fmt/L\

0.05
045

0.005
0.00

ai
ai

0.65

00075
00075
0.002aoazai

ai
aos
0.05
005

5.0

Table 1 -5: Metals Results of
Historical Grouadwaler Sampling Events

____NL/Taracorp Super hi ad Site
MW-I07D
QC FIELD
DUPllCAlli

APRIL
1994

<tt006
<aoo6
<aoio
<aoio
<0004
<0.004
<0005
<0005.
<0010
<0010
<O025
<a023
<0003
<0003
<00002
<aooo2
<ao40
<ao40<ooos
<aoo$
<aoio
<aoio
<0.002
<aoo2
<ao20

JULY

<aoo6
<0006
<OOIO
<O.OIO
<aoM
<aoo4
<aoos
<aoos
<O.OK>
<0025
<0025

0.006
<0.003

0.0012<aoom
<0.040
<aoos
<aow
<AOW
<aoo2

0032

OCTOBER
994

<0.006
<0006
< 0.010
<0.010
<0.004
<0004

0006(3)
< 0.005

0062
< 0.010

0253
< 0.025

0.093(3)
<0.003

<OOOU2
<aooo2

0067
<0.040
< 0.005
<aoos
<aoio
<OOIO
<0.002
<aoaz

0189

ooa

a
Io



Table 1-5: Mclals Results of
Hislorkal Grouadwater Sampling Events

NL/Taracorp Super fund Site

Parameter
AMimooy
Antimony, filtered
Aneaic
Aneoic, filtered
Beryllium
Beryllium, filtered
Cadmium
Cadmium, filtered
Chromium
Chromium, filtered
Copper
Copper, filtered
Lead
Lead, filtered
Mercury
Mercury, filtered
Nickel
Httd. filtered
Sdeatum
Selenium, filtered
Silver
Silver, filtered
Thallium
TbaNhmi. filtered
Zinc
*7ii» fytered

m|«
miff
miff
miff
miff
miff
miff
miff
mt/l
miff
miff
m|ff
m|ff
miff
mtyi
miff
miff
miff
miff
miff
miff
miff
m|ff
miff
m|ff
nwff

MCU
fma/Ll

M06
0406
005
aos

O.OM
0.004
0005
0.005

at
01
l.3»
1.3»

O015*
aots*
0.002
O002

0.1
0.1

0.05
aos

-
—

0.002
aon

-

ILLINOIS
CLASS 1

STANDARDS
imi/Ll
-
—

0.05
Off

-
-

0005
O005

ai
Oil

0.65
045

0.0075
00075
0002
0002

Ol
01

0.05
005
0.05
045

—
-

s.o
5.0

MW- I07D
JULY
(992

0.005

0.065 (3

0.0016

0.0018
.

0.044

0.052

0.11(3]

<0.0002

0.054

<0.003

<0.0004

<0002

022

OCTOBER
1992

<aou
0.04

0.0017

<0.005

O067J

0054

0 12 (3]

00002

0.057

<0003

< 0.009

< 0.002

025

MARCH
1993

<tt060

0024

00006

<0005

0.078

0027

0.067(3)

< 0.0002

0.045

<O003

<0.009

<O.OQ2

0.091

SRPTI-MHER
1993

<0.050

<OI)|tl

<ooos

< 01105

0076

«ues
<0001

<0(KMI2

<0040

<OOOS

<UOIU

<0.05U

005

APRIL
1994

<0.006
<O.OD6
<OUIO
<O.OIO
< 0.004
<0004
<0(MI5
< 0.005
<O.OIO
<O.OIO
<0(I2S
<0.025
<0003
<0.003

<0.<NM2
< 00002
<0040
<0040
< 01105
<OUI5
<O.OIO
<O.OIO
<0002
<O.OQ2
<OQ20
<0020

JULY
1994

<OUI6 UJ
<0tt>6
< II 010
<OOIO
< 0(104
<0004
<OOOS
<OOU5

OIIH(^)
<OOIO
< 0.025
<0025

OOUh
<000)

OUIIOJ
00006
0092

<0040
< 01105 UJ

<OUl5
<OOIO
<OOIO
<0002
<OOU2

0042
<0020

OfTOIll-K
I9<M

< 0(106
<0(J06
<OOIO
<OOIO
<OU)4
<0(KM
< 01105
<0005
0\\\\)

<OOIO
0 10(1

< 0(125
0015(2)

<own
<0(N«r2
<OU*G

OOMi
<0040
<0005
< 0(105

<OOIOUJ
<OOIO
<OIXI2
<0002

OOS4
<0020

ooa
ai
3.•o
aa



Table I -S: Melals Results of
Historical Groundwaler Sampling Events

NL/Taracorp Superfund Site

Parameter
Antimony
Antimony, Altered
Aneaic
^UVCBnVf Jfll̂ r* W

BeryMium
Btryttum, filtered
Cadmium
f^mtl^uff fJHftral

Chromium
Chromium, filtered
Copper
Copper, flitend
Lead
Lend, filtered
Mercury
Mercury, filtered
Nickel
Nk**. Ottered
Sotenhrn
"jrirnlunx Ottered
Silver
Site, fiUeied
Thallium
ThaNfam, filtered
Zinc
7*W fi"ered

Of*
m§4
mgftm*i
mf/l
mf/l
m|/l
mf/l
mf/l
mf/l
mf/l
ma*
mf/l
mf/l
mg/l
miyi
nuj/l
mi/1
m«/l
mf/l
mf/l
ma/1
mf/l
mf/l
mf/l
me/1

MCU
•̂MVL^

sot*
aow
aos
aos

0.004
0.004
aoas
O005

01
ai

1.3*
IJ*

aois*
0015*
0.002
OU02

at
ai

0.05
005

-
-

0.002
O.OD8

-
-

ILLINOIS
CLASS 1

STANDARDS
rmt/n
-
-

aos
005

-
-

0005
aoasT*1*̂ ™*

at
ai

0.65
0*5

O0075
00075
aoaz
0000

01
01

0.05
005
005
005

-
-

5.0
10

MW- IOBD
JULY

<OOOB

<0003

<00006

a5(3J
t

0006

<OOI4

0.023(3

<0.0002

046(3]

<O.OQ3

<00004

0.046(1]

28(2]

OCTOBER

•JB2(I

ooia
OOQ202

9^(3]

O073J

O045

014(3]

O0002

O63(3]

<O003

<O009

O046(l]

34(2]

MARCH
1993

<O060

<O.OQ3

<0.0006

1.9(3)

0.022

<OOI4

O0043

<O0002

0.17(3)

<OOI5

<O009

0028(1)

7.6(2)

SEPTEMBER
1993

<0.050

<OOIU

<0005

451(3]

<OOIO

<O.O25

<0.003

<OOUI2

0313(3]

<0005

<OOIO

<0050

181(2]

APRIL
1994

<0006
<O006
<OOIO
<OOIO
<0004
<aoo4

5.41(3)
5.08(3)

<aoio
<O.OIO
<0025
<0.025
<OOQ3
<0.003
<00002
<00002

0435(3)
0396(3)

<0.005
<0.005

0012
<OOIO
0045(1)
OOI3(I)
23.1(2)
21,5 (21

JULY
1994

<0006
<0006
<OOIO
<0010
<0004
<0004

103(3)
94V3t'•^-^-*/

UIIU(3)
0014
0053

<0025
0.102(3)

0.004
U(MI09
00012

0793(3)
0564(3)

<OOU5
< 00115
<OOIO
<OOIO
OOM(||
0101(1)

38<<2)
31 V2l

OCH'OBER
(994

<0.006
<0006
<OOIO
<OOIO
< 0(104
< 0.004

116(3)
108(3)

<0010
<OOIO
<0025
<O.O25

00117
<oum
<ouxo
<oouia

0849(3)
0818(3)

<0(MI5
<0(J05
<OOIO
<OOIO

0133(1)
0136(1)

449(2)
424/21

ooa
Ata.•o
•3Ta



Table I -S: Mclals Results of
Historical Growndwater Sampling Events

NL/Taracorp SM per fund Site

ter

Antimony, filtered
Anenic
Ancafc, altered
Beryllium

Cadmium, flUeied
Chromium

Copper

Lead
Lead, filtered
Mercury
McfCNry.JU*<")
Nickel
Nickel, filtered
Selenium
Selenium, filtered
Silver
Silver, filtered
Thallium
TkaHhnv filtered
Zinc
•War. Mend

mtyi

mtyi
anyi

mtyi
mnyi
mtyi
mayi
mtyi
«0*
mf/l
«*l
rnt/l

MCU

000$
oos
005

0.004
0004
0005
OOOS

Ol
01

0.015*
O015*
O002OOM

01
Ol

OOS
005

0.002
0002

ILLINOIS
CLASS 1

STANDARDS

OOS
009

OOOS
0005

01
Ol

0*5
00075
00075
O002

01
Ot

005
005
005
009

5.0
50

SEPTEMBER
MW-IOBS

APRIL
1994
0007(1)

•C0.006
0.017

<0.010
<0.004
<0.004
0.180(3)
OI44(3)

O043
<0.010

0.039
<0.025
O312(3)

<OOOB
<0.0002
<00002

O075
<0.040
<OOOS
<0005
<OOIO
<OOIO
OOOB(I)
0003(1)

OI77
O028

JULY
1994

<0.006
<O006

0.025
<0.010
<0.004
<O004

0225(3)
0123(3)

135(3)
<OOIO

0.140
<0.02S

O246(3)
<O003

00015
0.0005

0980(3)
O083

<0.005
<O005
<OOIO
<OOIO
OOII(I)
O005(l)

0.376
0.151

OCIOBRR
1994
OOIH( I)

<0006
0091(3)

<OOIO
<0004
<0004

0963(3)
0368(3)
0.318(3)

<0010
0108

<0.025
1.17(3)

<0.003
00003

<0.0002
0.492(3)

0.073
<00»5
<0005
<OOIO
<0.010

O.OIH(I)
0003(1)

0759
0159

Ooa
0)
2.
o<aft



Table I -S: Metals Results of
Historical Grouadwaier Sampling Events

NL/Taracorp Superfund Site

Parameter
Antimony
Aattaooy. filtered
Anenic
Aneoic, filtered
Beryllium
BeryVian, filtered
Cadmium
Cadmium, filtered
Chromium
Chromium, filtered
Copper
Copper, filtered
Lead
Lead, filtered
Mercury
Mercury, filtered
Nickel
Nickel, filtered
Selenium
Selenium, filtered
Silver
Silver, filtered
Thallium
Thallium, filtered
Zinc
TJafi filtered

Unit
•*»
0*1
mf/l
0*1
mf/l

mf/l
ouj/l
mf/l
mf/l
mf/l
mf/l
mf/l
mf/l
mf/l
mf/l
mf/l
mf/l
mf/l
mfl/l
mf/l
mf/l
mf/l
nif/l
mf/l
KM/I

MCLt
img/Ll

Saw
aoos
aos
aos

0.004
0004
0.005
0.005

0.1
ai

1.3*
1.3*

aois*
aois*
0.002
aonz

0.1
0.1

aos
aos

-
—

0.002
aooa

-
—

ILLINOIS
CLASS 1

STANDARDS
fmi/Ll

—
-

aos
005

-
-

aoos
aoos

ai
ai

065
a65

aoo7s
00075
0002
0.002

ai
ai

aos
aos
aos
aos

-
—

s.o
S.O

MW-109
JULY

199$
<aoo2
<aoo3

<aooo6

0.0028

<0002

<OOI4

0.0046

<aooo2
<0023

<0003

<aooM
< 0.002

aos?

OCTOBER
1992

<aon
<aoo3

<aooo6
<0005

<aon
<aou
aOI9(3)

<aooo2
<aoz3
<aoo3
<aoo9
<aoo2

a077J

MARCH
1993

<aow
< 0.003

<0.0006

<0005

< 0.01 3

<O.OI4

< 0.002

<O.OOU2

<0.023

<0.003

<0.009

<0002

<O.Q20

SEPTEMBER
1993

<0050

< 0.0 10

<ooos

<00<)<i

<OOIO

<002S

<OU01

< 00002

0059

<ooos

<OOIO

<0050

<0020

APRIL
1994

<0006

<OOIO

<OU04

<OU)5

<OOIO

<0025

<O.IN)3

<0(KJU2

<OIMO

<OIN>5

<OOIO

< 00(12

< 0(120

JUI Y
I9M

<0.006

<OOIO

<OOU4

<0005

<OOIO

< 0.025

<oun

< 01)01/2

<0(MO

<(MK»S

<OOIO

<o(xr2

< (1.020

(KTOBER
I9M

<0006

<OOIO

<OUM

<(M«IS

<OOIO

0027

<o.un

<OOII02

<0(M4I

<0(KIS

<OOIO

<OOII2

< 0(120

^
O
Oa
*
0)a.
<<a
n)



Table 1 -S: Mclals Results of
Historical Grovadwaier Sampling Events

NL/Taracorp Super had Site

Ancafc
Aiatafc, fltoeied
Beryllium
Berju*un.fiuemJ
Cadmium
Cadn**», filtered

CfcKBBlum, altered
Copper
Copp*. filtered

Lead, filtered
Macury

wcMy. filtered
Nickel
Nkkel. filtered
Selenium
Selenium, filtered
Silver
Silver, filtered

TluHiuni, filtered
Zinc

mf/l

rog/l
mayi

MCU

aos
005

O004
0004
0005
0009

01
Ol

l.3«

0015*
0015*
0002
OOtt

01
01

005
aos

aoaz

ILLINOIS
CLASS I

STANDARDS

0005
0005

0.1
at

065
045

00075
10075
aoaz
MB

Ol
01

O05
aos
aos
005

S.O

JULY

<O003

O0007

9.0(3

0006

<O014

0026(3,

<0.0002

047(3

<0.003

<0.0004

0.048(1)

28(2

MW-IOBD
QC FIELD DUPLICATE

OCTOBER
199Z

<O011

0.023

OOUI88

9.2(3)

0084 J

0044

ai5(3)

0.0002

064(3)

<0.003

<O009

0.051(1)

34(2)

MARCH
1993

<O060

<O.OQ3

<O.OQ06

1.9(3)

0029

<OOI4

O0038

<00002

018(3)

<O.OI5

<0.009

0.029(1)

7.7(2)

SEPTEMBER
1993

<0050

<O.OIO

<0005

442(3

<OOIO

<0025

<0.003

<O.OOU2

0.302(3

<0005

< 0.010

005(1

179(2

Ooa
0)

o



Table I -5: Mclals Results at
Historical Groundwater Sampling Events

NL/Taracorp Superfuad Site

Parameter
A«imanr
Aatimony, filtered
Anenic
Aiteafc, filtered
Beryllium
Beryllium, filtered
Cadmium
rVtfffum filtered

Chromium
Chromium, filtered
Copper
Copper, filtered
Lead
Lead, filtered
Mercury
Mercury, filtered
Nickel
Nickel, filtered
Selenium
Selenium, filtered
Silver
Silver, filtered
ToaMlum
IWlMjm. filtered
Zinc
7mT filtered

Unit
m|ll
atft
mf/l
m|fl
mg/l
mg/l
mg/l
m|/l
m|/l
mi/I
mg/l
mg/l
mg/l
mg/l
mg/l
mi/I
mgA
mg/l
mg/l
mg/l
mg/l
mg*
mg/l
mg/l
mg/l
RM/I

MCL*
rmi/Ll

0006
0006

0.05
O05

0.004
0.004
0.005
QJOOS

0.1
ai
i.y
1.3*

0.015*
0415*
0.002
mow

0.1
01

O.OS
aoj

-
—

0.002
QjOOZ

—

ILLINOIS
CLASS I

STANDARDS
rmc/L)
-
—

0.05
OLfiS

-
—

0.005
OOOS

Ol
ai

0.65
OJto

00075
00075
0002
O002

0.1
01

0.05
ObOS
0.05
005

-
-

5.0
SO

MW-IIO
JULY

<0002

<O.OQ3

<OOQ06

0.0013

<0.002

<O.OI4

0.0042

<0.0002

<O023

<0.003

<0.0004

<0.002

0.043

OCTOBER

<O011

<O003

<O0006

<0005

<OOI3

<OOI4

0017(3]

<O0002

0.033

<aona
<O009

<O002

0.078

MARHI
1993

<0.060

<oun

<0000b

<ooos
<oon

<O.OI4

<OOU2

<0.0002

<0.023

<o«n

<0.009

<0002

<OQ20

SEFTFMBER
1993

<0.050

<OOIO

<0005

< 0005

<UOIO

<002S

< 0.003

<0.(UU2

<0040

<oons

<OOIO

<0050

< 002(1

APRIL
\9t4

<0006

<OOIO

<0(KM

<0(«»5

<0(IIO

<0(I25

< 0.003

< 00002

<0040

<omsj

< 0(1 10

<OIMQ

<0((20

JULY
1994

<0006

<OOIO

<0(MM

<OOOS

<OOIO

0041

<0001

<(l 00112

<0040

•corns

«H)IO

< 01X12

0092

0(TOI1I:K
1944

<0006

<0(IIO

<OIKM

<(I(KIS

<(MI|(I

OIKM

<0003

< 00002

<0(MO

<OI«lS

<OOIO

<0(KI2

(IOSI

MW-IIO
QCHI 1 1)

DUPI 1C All
Jill Y
\lf>4

< 00116

«IOIO

<(|{MM

<OUIS

<O(IIO

(told

<(\(»l\

<(»OII02

<OIMO

<OOIlS

<0(l|ll

< 001 12

OIINI

ooa
at

o
a
A



Table 1-5: Mclals Results of
Historical Oroaadwaier Sampliag EVCBIS

NL/Taracorp Super toad Site

Parameter
Aatimoay
Aaumoajr, filtered
Aneoic
Aneoic, filtered
lk*natta'aHm

BaryWwQ, filtered
Cadmium
CtdjaJuB, filtered
Caranim
CferomtmB, Qftered
Copper
Copper • IMered
Lead
Lead, filtered
Mercury
MecoHrji ftteyed
Nkkd
Nfctal. filtered
Selenium
Selenium, filtered
Silver
SHm, filtered
TbaMium
ThaNum, filtered
Zinc
gJBCj filtered

Unit
miff
miff
m|ff
miff
nt|ff
ma/l
mf/l
m|ff
m|ff
•tiff
m§jl
•I/I
m§4
•Iff

•iff
m§ff
miff
m|ff
miff
m§/l
m|/l
miff

miff
JBlfl

MCLt
<mt/U

0006
0001
005
aos

0004
0004
O005
0005

01
at
1.3*
14'

aois*
aois*
OOQ2
aoia

01
01

O05
005

—
—

0002
QOffll

—

ILLINOIS
CLASS!

STANDARDS
(mf/L \

—
-

O05
aos—

-
0005
0005

01
at

065
065

O0075
0007S
0002
OOtt

at
ai

O05
005
O05
005

-
_

5.0
SJI

MW- 109-92
JULY
1992

<O002

< 0.003

<0.0006

00018
,

O003

<O014

0018(3]

<OOD02

<0.023

<OOQ9

<aooo4
<0.002

0081

OCTOBER
1992

<OOII

<O003

•cO.0006

<OOOS

O021U

<O014

00098

<O0002

<0023

<0003

<O009

<O002

OOS7J

MARCH
1993

<O060

<0.003

<0.0006

<0005

<OOI3

<OOI4

<O002

<OOOQ2

<0023

<O003

<O009

<0.002

<0.020

SEPTF.MBER
1991

<O.OSO

<OOIO

•corns

<ooos

<OOIO

<0025

<0003

<0.0002

<0.040

<0005

<0010

<0050

<0020

APRIL
1994

<0006

< 0.0 10

<0004

< 0.005

0.011

<0.025

<0.003

<OOOUZ

<0040

<0005

<OOIO

<00»2

<0020

JULY
1994

<OOU6

<OOIO

<0004

<O.OUS

<OOIO

<0025

<000)

< 00002

<0040

< II (MIS

<OOIO

< (10(12

< II 020

CXTOHKR
1994

<0.006

<O.OIO

< 0004

<OOOS

<OOIO

OJS4

<0(»n

< 00002

<0040

<ooos

<OOIO

< 00(12

IMKM

^
O
Oa

1
O.
i
O



Table I -S: Mclals Results of
Historical Grouadwalcr Sampling Evcals

NL/Taracorp Superfuod Site

Parameter
Anunoav
AnUmoajr, filtered
Aneaic
Aneoic, filtered
Beryllium
Beryllium, filtered
Cadmium
Cadmium, filtered
Chromium
Chromium, filtered
Copper
Gppper, filtered
Lead
Lead, filtered
Mercury
Mercury, filtered
Hkfcd
Nickel, filtered
Selenium
Stteatam, littered
Silver
Silver, filtered
Thallium
ThaMtum, filtered
Zinc
Tine filtered

Unit
mi*
on*
mf/l
mayi
mi/1
Of/l
mf/l
mf/l
mg/1
OUJ/I
mg/l
m|/l
Olf/l
mf/l
mf/l
OUJ/I
mf/l
inyi
nu>l
ou>l
nuj/l
au»
UUJ/I
mffl
m|/l
ma/1

MCK
rouVLl

O.OW
OfiOf
aos
0.05

0.004
0.004
aoos
0005

0.1
ai
1.3*
1.3*

aois*
OjOI5*
OOQ2
OJMK

ai
at

0.05
040

-
—

0.002
0402

-
—

ILLINOIS
CLASS 1

STANDARDS
finc/Ll
-
—

aos
aos

--
aoos
aoos

at
ai

0.65
065

0.0075
00075
0002
aott

ai
ai

aos
aos
aos
005

-
—

5.0
SO

MW- II 1-92
QC FIELD DUPLICATE

JULY

<OOQ2

0.004

<aooo6
00004

.
<aoo2

<OOI4

0.0094(2

<00002

< 0.023

< 0.003

<0.0004

<aoo2
0.059

OCTOBER

<aou
<aoo3
<aooo6

<aoos
O027U

<OOI4

00072

<aoao2
<OO23

<aoo3
<aoo9
<aoo2

0068

MARCH
1999

<O060

<O.UU1

<O.OOU6

<OOOS

<0.013

<aoi4

<0.002

< 0.0002

<0.023

<O.OQ9

<0009

<aoaz
<OQ20

SEPTEMBER
1991

<OOSO

<OOIO

<OOOS

<0005

<UOIU

<002.'i

<U001

<00002

<0(MO

<0.005

<O.OIO

<OOSO

<U020

AI'KII.
1994

<0.006

<OUIO

<(I.UM

<oaus

<OUIO

<0.025

<oa»

<00002

<0040

< 0.005

<O.OIO

<OOU2

<0(«l

ocroiiEK
1994

<0006

<OUIU

<U(NM

<OU)S

< 0(110

<0.«2S

< 01)01

<OUU2

<U(MO

<UOU5

<UOIO

<0(Kt2

<(I020

ooa
at

o
nTa



Table I -5: Melals Results of
Hislorteal Grovadwaler Sanpliag Eveais

NL/Taracorp Superfuad Site

Parameter
AaliawMy
AnllmiMjr.aiierpd
Anenfc
Aneaie, filtered
Beryllium
Bery**«n. filtered
ryfrnftMn
Cadmium, filtered
Chromium
Ova***, filtered
Copper
Copper, filtered
Lead
Lead, filtered
Mercury
Mercury, filtered
Nickel
Nfcfcd, filtered
Selenium
Selenium, filtered
Silver
Silver, filtered
Thallium
TMfivm, filtered
Zinc
7inr Hided

Unit
IBf/l
Bf/|
IBffl
ma/i
m|/l
m§4
ma/1
mifl
ntf/l
Of/1

m|fl
mffl
mifl
aif/l
m§4

ma/1
m|fl

m§yi
ma/1
m|/l
ma/I
m|ff

LakJ

MCLt
fBI/LlOOM

AflQf
• ^^^^^»

aos
aos

aoo4
aoo4
aoas
aoos
ai
ai

1.3*
13?

aois*
aois*
aooz
0002

ai
ai

0.05
aos

—
-

aooz
aooa

ILLINOIS
CLASS 1

STANDARDS
fBI/Ll_
-

aos
049

-
—

aoos
aoos
ai
ai

O6S
015

aoo7s
aoo75
aooz
0.002

ai
ai

aos
aos
aos
aos

-
-

5.0
———— SA

MW- II 1-92
JULY

<aoo2
0.0046

<aooo6
<0.0003

.
<aoo2
<0014

aooa
<aooo2

<a023

<0.003

<00004

<0002

0.043

OCTOBER
1992
<aou

0.0037

<aooo6
< 0.005

0.024 U

<O.OI4

aOD9(2]

<O.OUU2

< 0.023

<aoo)

< 0.009

<aouz

0.073

MARCH
1993

<ao60
<0.003

< 0.0006

<0.005

<O.OI3

<O.OI4

<aoo2
<0.0002

<0.023

<0.003

< 0.009

<0002

<0.020

SEPTEMBRR
1993

<O.OSO

<OOIO

<0005

<0005

<OOIO

<0(J2S

< 0.003

<OIIOU2

< 0.040

•cOUIS

<O.OIO

<0.05(l

<0020

APRIL
1994

<aoo6
<0010

<0.004

<0.005

<OOIO

<0.02S

<0.003

<OUIU2

<0040

<(KllS

<O.OIO

<U.III2

< 0020

JULY
1994

< 0.006

<OOIO

<0004

< 0.005

OOIS

O02'>

<0003 UJ

<0(KN(2

<0040

<UINIS UJ

< 0.0 10

< (10112

OOBH

OCI'OBI-R
1994

<0.006

<OOIO

<0(MM

<0(KIS

< 0(1 10

<0»2S

<OIMf3

< 00(1(12

< 0(140

<(IO(lS

<0(IIO

<0(KI2

<0020

ooa
u
S.•o

•5Ta



Table 1-5: Metals Results of
Historical Groundwater Sampling Events

NL/Taracorp Super fund Site

Notes:

U - The compound was analyzed for but was not detected. The associated numerical value is attributed to contamination
and it considered to be the sample quanlitation Mmii.

J - The associated numerical value is an estimated quantity.

* - Action Level thai triggers treatment.

(1) - Sample concentration is above the MCL.

(2) - Sampk concentration is above the Illinois Groundwaler Quality Standard for a Class I Poiable Resource.

(3) - Sample Concentration is above both the MCL and the Illinois Class I Groundwater Quality Standard
Illinois Class I Groundwater Quality Standard.
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Table 1 -S: Metals Results of
Historical Gronadwaler Sampling Events

NL/Taracorp Superfend Site

Parameter
Antimony
Antimony, filtered
Anenic
Anenic. filtered
Beryllium
BtryUiinu.fiUered
Cadmium
Cadmium, filtered
Chromium
aramM** filtered
Capper
Copper, filtered
Lead
Lead, filtered
Mercury
Mercury, filtered
Nickel
Nfc**l,Mlercd
Selenium
Selenium, filtered
Silver
Silver, filtered
ThaNium
IMHup. Altered
Zinc
ZteJlHri

Mfff
•|ff
m|ff
•iff
m|ff
mjff
m|ff
•Iff
m|ff
•Iff
miff
•Iff
miff
•Iff
miff

m|ff

mgff
•fff
miff
miff
m|ff
•Iff
miff
mnl

MCU
fmi/Ll

000*
OOOf

OOS
OOS

0004
0004
0005
0005

01
Ol

1.3*
1-3*

0015*
0015*
0002ao»

Ol
01

OOS
041

-
—

0.002AOQI

ILLINOIS
CLASS!

STANDARDS
fmt/Ll

—
-

OOS
005

-
—

0.005
OOQS

01
Ol

O6S
O6S

OOD7S
MOM
O002
0402

01
01

OOS
005
005
005

-
—

S.O
___ iO_

MW-112
QC RINSATE BLANK

JULY
1992

<O002

0.0032

<00006

<0.0003
-

<0.002

<OOI4

<OOQ2

<O0002

<O023

< 0.003

<O0004

<0002

<ao2o

OCTOBER
1992

<O01I

<0.003

<0.0006

<O.OOS

<0.013

<O.OI4

<aoo2
<O0002

<O023

<aoo3
<O009

<OOQ2

<0.020

MARCH
1993

<O060

<0.003

<0.0006

< 0.005

<O.OI3

<0014

<0.002

<0.0002

<a023

<0.003

<aoo9
<0.002

<ao2o

SEPTEMBER
1993

<tt050

<OOIO

<0.005

< 0.005

< 0.0 10

<0025

<0003

<O.OU02

<0040

<0.005

<O.OIO

< 0.050

<0020

APRIL
1994

<0006

<OOIO

<0004

< 0.005

<U.OIO

< 0(125

<0.003

<OOttG

<0040

<0005

<OOIO

<0002

<0020

JULY
I9M4

< 0.006

<OOIO

<OOU4

<0005

<OUIO

<OIC5

<0003

< 00002

<0040

< 0.005

<OOIO

< 0.002

<0020

(unoui-H
1994

<0006

<0(MO

<0004

< OIIOS

<OOIO

<002S

<0001

< 0(1002

<0040

<OIXIS

<OOIO

0001(1)

<0020

MW-in
oc

KINSAII
APUII

|9<M
<0006

<0(IIO

<0(NM

< OIIOS

<0(t lO

<002S

<OII01

v l M K K I >

<OIM(I

< OIIOS

< (1(110

< 0(102

<0020

^
0
Oa.

2u
o
a


